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Art. I. — Notice of the volcanic character of the Island of 
Hawaii^ in a letter to the Editor ^ and of various facts 
connected with late observations of the christian Missiona- 
ries in that country, abstracted from a Journal of a Tour 
around Hawaii^ the largest of the Sandwich Islands* 

THE Island of Ow^'hee, now called Hawaii, has long been 
famous as the scene of die deadi of die celebrated English 
navigator, Captain James Cook. 

The atrocity of that scene, although extenuated by some 
circumstances of provocation, contributed to stamp the char- 
acter of the natives with the charge of extreme barbarity ; a 
charge which seems, however, to have had no peculiar foun- 
dation ; the character of die Owyheans appearmg to be sub- 
stantially the same with that of all the inhabitants of the Pol- 
cesian groups. 

However this fact may have been, an effort was thought 
worth making to elevate diis interesting people to the condi- 
tion of civilized and christian men. It is well known, that 
in October 1819, a mission sailed from Boston for the Sand- 
wich Islands, where they arrived in April 1820 ; and that an 
additional number of missionaries sailed from New-Haven* in 
November 1822, and arrived in April 1823. 

* Amonif these MUiionariet was Mr. Joseph Goodrich, who, while a mem- 
ber of Tale College, applied himself with diligence to the study of mineral 
cgy and geologj, with partfcnlar reference to more extended utefnkiesa as a 
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2 Volcanic Character of the Island of Hawaii, 

Soon after the arrival of this second Missionary family, a: 
toinr round the island )vasC resoke^ up6»; NvitUparticular refer- 
ence to ihe great objfQtfi^ the jiii$a6n» MessJrs/Ellis,* Har- 
wood, Thurston, Stewart, Bishop, and Goodrich, were charged 
with the execution of this duty, which they performed with zeal 
and ability. The result of their observations is detailed in a 
little volume, ably drawn up by Mr. Ellis, and entitled " a 
Journal of a tour around Hawaii, the largest of the Sandwich 
Islands." Besides many interesting statements relative to 
the paramount objects of the enterprize, it contains a great 
number more relating to the natiural history of the island. 
From this part of the work, we intend to quote the most im- 
portant passages, and we conceive that we cannot better in- 
troduce them than by the following letter from Mr. Goodrich 
to the Editor, which, although dated a year ago, has been re- 
ceived only within a few days. 

Letter from Mr. Joseph Goodrich, one of the American'Mis- 

sionaries in the Sandwich Islands* 

TO PROFESSOR SILLIMAN, NEW-HAVEN, (CT.) 

Waiakea, (Hawaii,) April 20th, 1825. 
MY dear sir, 

I confess I have remained silent quite too long, in not 
answering your kind request on the eve of my embarkation, 
although I am better able to state facts now than at any former 
period. The station which I am called to oecupy, is on the 
N. E. side of Hawaii, (pronounced Harwye,) at the head of a 
safe and commodious harbor, yet but little known to foreign- 
ers. About forty miles in the interior, in a south-westerly di- 
recti(Mi, is a bwniiig volcano, that has been in a state of ac-- 
tivity from time immemorial. The oldest natives can give 
no account of a time when it was not burning : they say it is 
more active now than it was twelve or fifteen years sinee.t 

Missionary, he having already resolved on devoting himself to that objecr. 

Mr. Goodrich made very considerable acquirements in this way ; and 
being endowed with a vigorous frame, and peculiar hardihood and equanim- 
ity, he was well qualified for the vicissittides of a Missionary life in a barba- 
rous country. 

The letter annexed, contains so many interesting notices, that I have giv- 
en it with little abridgement or alteration. Mr. Thurston and Mr. Whitney 
were also from Yale College, and possessed, in a high degree, the requisite 
traits of character. 

*An English Missionary then on a visit at Hawaii. 

t There is now a whaling ship in this port, the Dawn, of New-Tork, Capt 
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On my arrival at these islands, I landed at Oahu, and spent 
two or three months there. The rocks that I examined there 
are decidedly volcanic, yet many bear a near resemblance to 
the trap rock. The soil, in many places, is quite red, and is 
used by some for red paint % and for any tiling that I know, 
answers every purpose of Spanish brown. The soil is the 
same on Tuuai, (Atoot*) From what I have seen and heard 
of all the islands, there is no doubt, in my mind, that they 
are all volcanic^ 

The summer ^ter my arrival, I spent about ten weeks in 
making a tour of this Island, in company with several oth- 
er members of the Mission family. A journal of tliat lour 
will probably be published in America. The Island of Ha- 
waii, from the north point to the southern, including all the 
^est side of the Island, is little else than one entire n^ass or 
sheet of lava, which has run down from the mountains at 
di£erent periods. Some of the currents of lava are so re- 
x;ent; that there is no vegetation to be seen upon them ; but 
others are of a much more ancient date, so that bushes and 
even trees have sprung up among tlie beds of lava. Most of 
the land on the western side of the Island, four or five miles 
from the shore is high, probably not far from SOOO feet above 
the level of the sea^ J[n several places, the lava, as it ran 
do^Ti from the mountains, fell over precipices from 20 to 100 
feet in height ; sometimes presenting the form of stalactites, 
and at others of stalagmites, and sometimes an entire sheet, 
Uke the falling of water over a mill dam, except that the lava 
was more viscid. 

The most remarkable place is eight or ten miles to the 
«outh of Kearakekua, which place is. to the southward of the 
middle of the Island. There are four high mountains in the 
Island, one back of Toaehae, and another back of Kairua, 
upwards of 7000 &et high, called Hualulae : the two others 
^e vastly higher, namely : Mouna Kea, to the northward 

Butleri seven and a half months out, which will probably return about two 
years hence. Capt. B. expects to come here next fall, aiid likewise the 
spring following, un board of whom it is my expectation to put a box of min- 
erals for you, unless J have an opportunity short of that time. I might now 
send it down to Qahu, the port from which almost all vessels clear oat for 
America. Shoulid I send it down there, it would be uncertain in what ves- 
sel they would be shipped, or at what port in America they would arrive. It 
would then be altogether uncertain whether you would ever receive them, i 
think it preferable to wait for a good opportunity. 
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and eastward part of the Island, estimated to be upwards of 
18,000 feet high, and Mouna Roa, in the south-western 
part, probably near the same height. I have been twice to 
the summit of Mouna Kea. The first time I was at the high- 
est peak about three o'clock at night, in the month of August ; 
the thermometer stood at 27 deg, 5 below the freezing point. 
I passed over several banks of snow, that lay to the northward 
of the highest peaks, (this mountsdn rises much more abrupt- 
ly than Mouna Roa,) and the change was so great in passing 
from a torrid to a frigid zone, that I was under the necessity 
of travelling all the time I was up there to prevent freezing. 
The second time that I ascended was in April last. There 
appear to be three or four difierent regions in passing from 
the sea shore to the summit. The first occupies five or six 
miles, where cultivation is carried on, in a degree, and might 
be to almost any extent ; but as yet, not one twentieth part is 
cultivated. The next is a sandy re^on, that is impassable, 
except in a few foot paths. Brakes, a species of fern, here 
grow to the size of trees ; the bodies of some of them are eigh- 
teen inches in diameter. The woody region extends between 
ten and twenty miles in width. The region higher up pro- 
duces grass, principally of the bent kind. Strawberries, 
raspberries, as large as butternuts, and whortleberries flourish 
in tins region, and herds of wild cattle are seen grazing. It 
is entirely broken up by hiUs and vallies, composed of lava, 
with a very shallow soil. The upper region is composed of 
lava in almost every form, from huge rocks to volcanic sand 
of the coarser kind. Some of the peaks are compda^d of 
coarse sand, and others of loose stones and pebbles. I found 
a few specimens that I should not hesitate to pronounce frag- 
ments of granite. I also found fragments of lava, bearing a 
near resemblance to a geode, filled with green crystals, which 
I suppose to be augite. 

Very near to the summit, upon one of the peaks I found 
eight or ten dead sheep ; they probably fled up there to seek a 
refiige from tlie wild dogs ; I have heard that there are 
many wild dogs, sheep and goats. Dogs and goats I have 
"never seen. ^' 

I was upon the summit about 2 o'clock P. M., the wind S. 
W., much resembling the cold blustering winds of March 
with you, the air being so rare that it produced a severe pain 
in my^ bead, that left me as I descended. Much more might 
be saidi lliat I must omit for want of room. The volcanp 
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that I before mentioned is by far the greatest curiosity in 
the Islands. I presume that it is the largest known ; at least 
it is by far the largest of any of whose dimensions I have 
seen an account. I have made four visits to the vol- 
cano. The last time, I measured the circumference with 
a line, and found it to be seven and a half miles. Some 
part of the way I measured within the crater, where the wall 
was 300 or 400 feet above us. I counted twelve different 
places where* lava was red hot, and three or four where 
it was spouting up lava thirty or forty feet. The depth of the 
crater is probably above 1000 feet ; down about 500 feet is a 
black ledge, which appears to have been formed by the cra- 
ter's being filled up with lava one half way, and the lava 
being discharged by an outlet under ground. The crater 
appears to be filling up, for when I was there the last time, 
1 perceived that the lava had run 30 or 40 feet over a place 
T^-here I crossed the bottom when I was up there about six 
weeks previous. The lava was then so hot that I could only 
cross the edges, where it had run out. In the middle of this 
place it was still spouting out lava. I crossed the bottom in 
several places that looked quite smooth, as viewed firom the 
top ; but on descending I found the surface to be made up 
of hills and vallies. Dense sulphurous fumes are ascending 
from almost all parts of the bottom : some of the gaseous sub- 
stances appeared to smell like muriatic acid gas : the gases 
are very suffocating, so much so that the crater is impassable 
in many places. In many places, the escaping of the gas- 
eous sobstances make a tremendous roaring, like the steam let 
out of the boiler of a steam engine. On the night of the 22d 
of December, 1824, a new volcano broke out at the bottom of 
the large crater ; as soon as it was sufficiently light, I descen- 
ded near to the spot where the lava was both spouting up and 
boiling like a fountain ; some of the lava was thrown forty 
or fifty feet into the air. It was one of the most awful scenes 
that I ever witnessed, to see such a mass of lava, red hot, boil- 
ing and running like water, although it was not so liquid as 
water : by sun-rise it had run fifty or sixty rods, and eight or 
ten rods wide. As I was alone, standing within a few rods of 
the running lava, I heard a crashing among the rocks of lava 
behind me. I judged it prudent to retrace my steps. On 
my visit there six weeks after, I found that it had formed a 
mound of the lava that had issued out, upwards of sixty feet 
above the bottom of the crater. The black ledgt timt I men- 
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tioned above, extends all round the crater except a few yards ; 
it forms a kind of stair, although it is half a mile wide some 
part of the way. The crater upon this ledge measures five and 
a half miles in circumference. Capillary volcanic glass is iq 
^reat abundance in some places upon the bottom, to the 
c4epth of two or three inches ; and some is to be seen fifteen 
tir twenty miles firom the crater, drifted by the wind and lod- 
ged in the crevices of the lava. There are also great quan- 
tities of pumice stone about the crater, but so very light and 
porous, that it is driven about by every puff of wind. It is 
so dehcate in its texture that it is very difficult to preserve the 
specimens. Fifteen or twenty miles in a southerly direction, 
the steam and vapours are issuing through almost the whole 
distance firom the cracks and fissures of the lava. The form 
of the crater is something of the shape of an egg^ the longest 
diameter from N. to S. When one is in the crater, and 
viewing the rocks below the black body, (which is covered 
with very porous volcanic glass,) lava of all descriptions 
may be seen, from that which is loose and porous to that 
which is very firm and equally compact, as any of the trap rock^. 
From what I have seen since I have been upon these Islands, 
i should not hesitate to class lava and trap rocks together ; 
for how can a part of the same mass be in a state of fiision 
and part not ? That which appears to have been under the 
greatest pressure, is uniformly the most compact. I shall 
endeavor to s^nd you specimens the first opportunity, al- 
though they will not be large, in consequence of having so 
far to carry them by hand. The land about the crater has 
fallen in, including a space not much short of six miles in di* 
ameter. To the north end of the crater, the land is nearly 
level for a considerable distance, then it gradually descends to 
die sea shore : the volcano is probably 8000 or 10,000 feet 
above the level of the sea : the ground or rocks are also fiiU 
of cracks and fissures, that render it rather dangerous travel- 
ling. When I was up there in December, a native fell through 
the grass and rubbish into one of the fissures that was con- 
cealed, and was drawn up by a rope much bruised. 

There are large quantities of sulphur in and about the 
crater, where, also, whortleberries are growing a^ the year, 
but they are not so palatable as those in America ; they are a- 
bout the size of red cherries ; the natives do not eat them, con- 
sidering them sabred to the god of the volcano. There is al- 
to a pkniy 9f wild geese, though not so large as tame geese. 
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The lava in many places is full of the crystals of augite and 
leucite. The sand iipon the sea shore in front my house is 
composed chiefly of green crystals^ which I suppose to l^ 
augite. I have tried several specimens of the lava, and find 
them fusible by the blow pipe. For further information I 
must refer you io a journal of a tour of this Island that was 
made the summer after my arrival. 

We win now proceed to give, as far as the object in view 
is concerned, an abstract Snd analysis of the tour of the mis- 
sionaries, as drawn up by Mr. Ellis, and although some of the 
facts are the satne as those related by Mr. Goodrich, they are 
presented in such a connexion, that it will not be unpleasant 
or unprofitable to have them in part repeated. Mr. Grood- 
rich's letter contains, however, a number of facts not related in 
the tour. ** The tour, says the North American, (for April, 
1826f) was begun at Kairua, a village on the western side of 
the island, and the residence of Kuakini, the principal chief of 
Hawaii. They proceeded along the coast to the south, east, 
and north, till diey had encompassed the island, having occu- 
pied in th^ rambling, a little more than two months. They 
made firequent excursions mland, visited the principal villages, 
conversed with the people, preached to them dn proper occa- 
sions, and collected such information as in the most satisfacto- 
ry manner to answer the ends of the mission. A guide was 
furnished them, catted Mahoa, a person of a somewhat remark- 
able appearance and character, to judge from his picture, an^ 
the descripdon of him in the book. But he was faithfiil to his 
duty, and the travellers were hospitably received, and civilly 
treated wherever they went^'* 

In the report of die depotadon, winch is prefixed to the nar- 
rative of Mr. Ellis, they remark: "We have been enabled to 
collect considerable information on a variety of subjects, 
which, though of secondary moment, in the missionaries' ac- 
count, are nevertheless interesting and important ;' such as the 
natural seenery, productions, geology and curiosities; the tra- 
didonaiy legends, superstitions, manners, customs, &c. " In 
the prosecution of our design, to explore and enlighten the 
long benighted Ha:waii, we have ascended its lofty and majes- 
tic mountains, entered its dark caverns, crossed its deep ra- 
vines^ atid traiversed its immense fields of rugged lava. We 
have sUmkI with wonder on the edge of its ancient craters, 
wdked iMsMiDgly along the brink of its smoking chasms, 
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gazed with admiradon on its raging fires, and witnessed with 
no ordinary feelings of awe, the varied and sublime phenome- 
na of volcanic action, in all its imposing magnificence and ter- 
rific grandeur." 

The Hawaiians, we are assured, like other barbarous na- 
tions, are accustomed to recognise "the presence of some un- 
propitious deity" — " in the sighing of the breeze, the gloom 
of the night, the boding eclipse, the meteor's glance, the light- 
ning's flash, the thunder's roais and the earthquake's shock." 

They have a goddess of volcanoes, whom they call Pele^ 
and *' diey are continually reminded of her power, by idmost 
every object that meets die eye, from the rude clifls of lava, 
against which the billows of die ocean dash, even to the lofty 
craters, her ancient seat amid perpetual snows." 

The volcanic character of Hawaii is highly interesting, and 
the proofs of this character presented by the missionaries, 
are so numerous, that they recur almost every where ia their 
progress, and so satisfactory, that their statements cannot fail 
to produce entire conviction- 

In the vicinity of Kairua, they attempted to excavate a well, 
as there was no good water within five or six miles of the 
town, in the prosecution of this efibrt, " they entered several 
caverns in the lava, resembling an arched vault, or extended 
tunnel of various thicknesses and dimensions. They suppos- 
ed the lava at the edges of the torrent had first cooled, harden-* 
ed, and formed the side walls, which approximated as tbey 
rose, until uniting at the top, they became a solid arch, enclo- 
sing a stream of lava, which continued to flow on towards the 
sea. One of these tunnels, called Raniakea, they found to be 
of considerable extent. After entering it by a small aperture, 
diey passed on, in a direction nearly parallel with the surface, 
sometimes along a spacious arched way, not less than twenty- 
five feet high, and twenty wide ; at other times by a passage so 
narrow that they could with difficulty press through, till they 
had proceeded about 1200 feet. Here their progress was ar- 
rested by a pool of water, of considerable extenf and depth, 
and salt as that found in the hollows of the lava, witlm a few- 
yards of the sea. This latter circumstance, in a great degree 
damped their hopes of finding freshwater, by digging thi^oiigh 
the lava. In th^ir descent, they were accompanied by mor^ 
than thirty natives, most of whom carried torches. On arriv- 
ing at the water, they simultaneously plunged in, exteodiiig 
their torches with one hand, ^d swimming aboot with ^ otk* 
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er. " The partially illuminated heads of the natives, splash- 
ing about in this subterrsinean lake, the reflection of the torch 
light on its agitated surface, tlie frowning sides and lofty arch 
of the black vault, hung with lava, that had cooled in every 
imaginable shape, the deep gloom' of the cavern beyond the 
water, the hollow sound of their footsteps, and the varied re- 
verberations of their voices, produced a singular effect ; and it 
would have required little aid from the fancy, to have imagin- 
ed a resemblance between this scene and the fabled Stygian 
lake ot the poets.^' *' The mouth of the cave is about half a 
mile from the sea, and the perpendicular depth to the water, is 
probably not less than fifty or sixty feet. The pool is occa- 
sionally visited by the natives, for the purpose of bathing, as 
Its water is cool and refreshing. From its ebbing and flow- 
ing, it has probably a direct communication mdi the sea." 
It was ascertained mat the point which forms the northern 
boundary of the bay, and *<nms three or four miles into the 
sea, Is composed entirely of lava, and was formed by an erup- 
tion from one of the large >craters, on the top of Mouna Hua- 
farai, abdut twenty-three years ago, which filled up an exten* 
ave bay, twen^ miles in length, and formed the present coast. 
A. number of villages, plantajtions, fish ponds, be. were at that 
time destroyed.^ 

It was observed that in several places '' the sea rushes with 
violence along the cavities beneath the lava, to a considerable 
<li8tance, and then^ forcing ib waters through the apertures in 
the surface, forms a number of Jets d'eau, which faUing again 
en the rocks, roll rapidly back to the ocean." 

In the morning of June 28, 1821S, ''Messrs. Thurston, 
Goodrich, and Harwood, walked towsu^ the mountains, to visit 
the high and culdvated parts of the district. After travelling 
over ti^e lava for about a mile, the hollows in the rocks began to 
be filled with alight brown soil; and about half a mile further, 
the surface was actually covered with a rich mould, formed by 
decayed vegetation and decomposed lava." The fences were 
made with the firagments of lava, enclosing small andwrell cul- 
tivated fields, ''planted with bananas, sweet potatoes, moun- 
tain tard, tapa trees, melons, and sugar cane, flourishing lux- 
luriandy in every direction." 

After passing three or four miles, through this " delightful 
regMn," they found several pools of fresh water, and arrived at 
the woody region, which extends several miles up the sides of 
die lofty moimtain, that rises immediately behind Kainraj. 

«. fk— VOL. K ? 
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This mountain^ called iCuararai, is one of (lie tliree Ughesft 
in Hawaii, and it was very natural that the tpavellers should 
wish to ascend to its summit. " The varied strongly marked 
Volcanic surface" of the higher parts — "the tra^tional ac- 
counts otits eruptions, the diick woods that skirt its base, and 
the numerous feathered tribes that inhabit them,"* aD conspired 
to make it an object of high interest. About B oVlock, on the^ 
morning of July 9th, they commenced the ascent, accompani- 
ed by three native guides. AAer travelling about 12 miles, 
they arrived at the last house on the western side of the mountahi* 
Td^ guides were unwilling to proceed any farther diat nighty 
but the missionaries proceeded witliout them, and ''travelled a- 
bout six miles over a rough and difficult road, sometimes across 
streams of lava full of fissures and chasms, at other times through 
thick brush-wood, or high ferns, so closely interwoven as al- 
most to arrest their progress." They passed the night in a 
temporary hut, erected on the lava, and the morning of the^ 
lOtli was ushered in by the singing of birds. The thermome- 
ter was 46 deg* on the outside of the hut— on the ^a shore it 
is usually about 84 deg. Having united in their morning or- 
isons, they proceeded on their journey ; " their road lying 
through thick underwood and fern, was wet and fatiguing, for 
about two miles^ when they arrived at an ancient stream of la- 
va, about twenty rods wide, running in a (firection nearly 
west. Ascending upon the haidened surface of this stretim, 
over deep chasms, and huge volcanic stones, a distance of 
three or four nules, they reached the top of one of die ridges,^ 
on the western side of die mountain." They met with straw- 
berries which were rather insipid, and with raspberries which 
were white and large, but not so well flavoured as those of Eii- 
jrope and America. 

" Between nine and ten in the forenoon, they arrived at a 
large extinguished crater, about a mile in circumference, and 
apparendy 400 feet deep. The sides were regularly sloped^ ^ 
Imd at the bottom was a small mound, with an aperture in its 
top. By the side of this large crater, divided from it by a nar-- 
row ridge of volcanic rocks, was another, fifty-six feet in cir-^ 
cumference, from which volumes of sulphurotis ^fltadke itnd va- 
pour continually ascended. No bottom could be seen, and> 
on throwing stones into it, they i^ere heard to strike against 
its sides for right seconds^ but not to reach its bottom. There 
were two other s^rtures very near this, nine feet in diameCerr 
and apparendy about two hundred feet deep. ' Waftjhg'akmg 
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its ^ddy verge, they could distinguish die course of two prin- 
cipal streams, that had issued from it, in the great erujption 
about the year 1800. One had taken a dk^don nearly 
4iorth-east. Tlie odier had flowed to the north-west, in 
broad irresbtible torrents, for a distance of from 12 to 15 
miles to the sea, and, driving back the waters, had extended 
the boundaries of the island. The party attempted to de* 
scend the great crater, but the steepness of its sides prevented 
"their examining it so fully as they desired. After spending 
some time there, they wsdked along the ridge between three 
and four mQes, and examined sixteen diflerent craters, similar 
in their construction to the first they met with, though gener- 
ally smaller in their dimensions. The whole ridge appeared 
little less than an assemblage of craters, which, in diflerent 
ages, had deluged the vallies below with floods of lava, or 
showers ofburmng cinders. Some of tlicm appeared to have 
reposed a Jong period, as they were covered with eardi and 
dothed with verdure. Trees of considerable size were grow- 
ing in s<mie of them.^ They found a fruit resembling the 
whortleberry, which, although insipid, was juicy, and suppli- 
ed the plac^ oC water. The party were however unable to 
reach the aimmit, as diey had been a day and two nights 
M'ithout water and saw no prospect of procuring any. After 
passing another night on die l^va, diey therefore reluctantly 
returned towards E!airua. La their descent, they discovered 
an excellent sprii^ of water, by which the party were much 
refireshed. Tfaey had travelled so constandy upon the sharp 
points of Uo^a, that th^r dioes were neariy destroyed, and 
they returned idmost barefoot to die Governor's at Kairua. 
Aldiough ^le attempt to reach the summit of the mountain 
was unsuccessful, the excursion gave them the fullest e\i- 
dence of the volcanic origin of this region. On the 16th of 
July, Messrs^ Goodrich and Harwood, from the extremities of 
a base line of 2,230 ieet, made two observations, by which 
they made die height of the mountain 7,882 feet, but as 
their quadrant was not a good one, it was concluded that the 
real height exceeded this. The mountain is, however, never 
covered with snow. . 

On the 18th of July they proceeded forth on their journey, 
and about the middle of the day, near Kahalu', they '' travelled 
about a mile across a rugged bed of lava, which had evidendy 
beea^ected firom a volcano, more recently than the vast tracts 
of the same snbstnce, by which it w^$ sunroimded. It also 
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appeared to have been torn to pieces, and tossed up in the mosf 
confused manner, by some violent convulsion of the earth, at 
the time it was in a semi-fluid state. There was a hind of path 
formed across the most level part of it, by Ifiurge, smooth, round 
stones, brought from the sea shore, and placed three or (ojxt 
itet apart. By stepping from one to another of these we pass- 
ed (as they remark) over the roughest pieces of lava we had yet 
seen* 

On the 19th their way lay over a rough tract of lava,, resem- 
bling that which they passed the day before. — ^They go on to 
relate : . 

'^In many places, it seemed as if the surface of the lava had 
become hard, while a few inches underneath, it had remained 
semi-fluid^ and in that state had been broken up, and left in its 
present confused and rugged form. The rugged appearance 
of the lava was probably produced. in part, by the expansive 
force of the heated air beneath the crust of lava, but this could 
not have caused the deep chasms and fissures, which we saw 
in several jJaces ; we also observed many large spherical vol- 
canic stones, the surface of which had been fused, and in some 
places had peeled ofi*, like a crust or shell, an inch or two in 
tluckness. The centre of some of these stones, which we broke^ 
was of a dark blue colcmr, apd clayey texture, and (fid not 
appear to have been at all aflected by the fire..** 

On die 21st of July, the travellers arrived at the spot where, 
in the year 1780, Tamahameha gained a decisive victory over 
his cousin and rival Kauikeouli, and thus laid die foundation 
of his power. The battle lasted eight days, and " the scene 
of this sanguinary engagement was a large tract of rugged la* 
va, the whole superficies of which had been broken up by aa 
earthquake." 

On the 24th, near Keakoa, a singular appearance of the la- 
va attracted the attention of the party. " It consisted of a 
covered avenue of considerable extent, from 50 to 60 feet in 
height, formed by the lava's having flowed, in some recent 
eruption, over the edge of a perpendicular stratum of very an- 
cient lava, from 60 to 70 feet high. It appeared as if it had at 
jBrst flowed over in one ^ast sheet, but had afterwards fallen 
more slowly, and in detached semi-fluid masses. These, cool- 
ing as they fell, had hardened and formed a pile, which, by 
continued augmentation firom above, had ultunately reached 
the top, and united with the liquid lava there. It was evident 
that the lava stiU continued to flow along the outside of thf 
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urch thus formed, into the plain below, as we observed, in sev* 
«ral places, the course of imbroken streams, from the top of the 
cliff, to the bed of smooth lava, diat covered the beach for sev* 
t^ral miles. The space at the bottom, between the ancient 
rocks and more recently formed lava, was from six to twelve 
foet. On the one side, the lava rose perpendicular and smooth, 
showing distinctly the varioudy coloured strata, of which it 
was composed; some of a bright scarlet, others brown and 
purple. The whole mass appeared to have undergone, since 
its formatioB, the effiscts of violent heat. The cracks and hol- 
lows, horiiontally between the different strata, or obliquely 
through them, were filled with lava, of a florid red colour, and 
much less porous than the general mass. It must have been 
brought to a state of most perfect liquefaction, as it had filled 
up every crevice diat was more than half an inch wide. It 
appear^ highly glazed, land in some places we could discover 
smaJl round pebbles, from th# siie of a hazel nut to that of a 
hen's egg^ of the same colour, and-having the same polish, yet 
seeming to hav^ remained solid, while the liquid lava, with 
which Aey were mixed, had been forced by subterranean fire, 
into all the fissures of the ancient rock. 

The pile on the other side, formed by the dripping of the la- 
va fitMn the upper edge of the rocks, presented a stnking con- 
trast, but not a less interesting scene. It was generally of a 
darii purple, or jet black colour, glittering in die rays of the 
sun, as if glaZed over with a beautifol vitreous varnish. On 
breaking any firagments of it, we found them very porous, and 
considerably fighter than the ancient lava, on Ae other side. 
Its varied forms baffled description, and were equal to the con- 
ceptions of the most fertile imagination. The archway thus 
formed, extended for about half a mile, occasionally interrupt- 
ed by on opening in the pile of lava, caused by some project- 
ing rocky or elevation in the precipice above. A spectacle 
awfully sublime and terrific, must have been presented, when 
this burning stream rolled in one wide sheet, a fierv cascade^ 
from the loAy steep, down upon the smoking plain. With 
what consternation and horror must it have filled the afflicted 
inhabitants of the surrounding villages, as they beheld its irre- 
sistible and devastating course, impressed as they were, with the 
belief that Pele, the goddess whom they had offended, had left 
her abode in the volcanoes, and was in person visiting them with 
thunder, lightning, earthquake, and fiquid fire; the instru- 
^Ijents dT her power and vengeance. As we passed along thi$ 
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vaulted avenue, called by the natives Keanaee, we beheld a 
nsmber of eaveras and tunnels, from some of which, streams 
of lava had flowed. The mouths of others being walled up 
with stones, we supposed were used as sepulchres. Mats 
spread upon the slabs, of lava, calabashes, Sic., indicated some 
of them to be the habitations of men ; others, near the open* 
ings, were used as workshops, where i^^omen were weaving 
mats, or beating doth. Some we also saw used as store-hous- 
es, or depositories of sandal wood. In many places, the wa- 
ter filtered through the lava, and around the spots where it 
had dropped upon the ground, we observed a quantity of very 
fine, white, ^arrshaped crystals, of a sharp nitrous taste. 
Having walked a considerable distance along the covered 
way, and collected as many specimens of the lava as we could 
conveniently carry, we returned to the sea shore, the path a- 
long which was often tedious and difficult. The lava firequently 
presented a mural front, firom 60 to 100 feet in height, in ma- 
ny places hamging over our heads, apparently every moment 
ready to fall ; wtiUe beneath us the long rolling biUows of the 
Pacific chafied and foamed among the. huge fragments, along 
which our road lay. In many places, the lava had floived'in 
vast torrents over die t(^ of the precipice into the sea. Bnoad 
flakes of it, or masses Uke stalactites, hung from the project* 
ing edge in every direction* The attention was also attract-^ 
ed by a number of apertures in (he face of the rocks, at difier- 
ent distances from their base, looking like so many glazed 
tunnels, from which streams of lava had gushed out, and frd* 
len into the ocean below, probably at the same time that it 
had rolled down in a horrid cataract from the rocks above. 

On the 25th, Messrs. Thur^on, Goodrich, and Bishop con- 
tinued their journey along the shore, which was *' literally iron- 
bound." It was formed of steep rocks of lava, whose surface 
wore the most rugged aspect ima^able. About 2 P. M« . 
they passed Taureonahoa, three large pillars of lava, about 
20 feet square, and 80 or 100 high, standing in the water 
within a few yards of each other, and adjacent to the shore. 
Two of them were united at the top, but open at their base. 
The various coloured strata of black, reddish and brown lava 
being distinctly marked, looked like so many distinct courses 
ofmasonry." 

After leaving Kalahiti, they \^ proceeded over a very rug- 
ged tract of kva, brdten up in the wildest confiision, ap- 
parently by. an earthquake, when it was- in, a semi-fluid 
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state. About noon dtfey passed a large crater. Its rim, on 
the idde towards die sea, was broken down, and the streams 
of lava isstdng dience, maiiced the place by which its content^: 
were principally discharged. The lava was not so porous as 
that of Keanaee; but, Bke much in the immediate vicinity of 
the craters, was of a dark red, or brown ferruginous cblour, 
and but partially glazed over." For a mile along the coast, 
they found it impossible to travel without making a consider- 
able circnh inland, and they continued to pursue their way 
over a broken and rugged tract of lava. 

In this Volcanic country, the want of fresh water is severe- 
ly feh, and was often experienced by the missionaries during 
their tour. 

On the 26th, at Kapua, they hired a man to go about se- 
ven nnles into the mountsuns, for fresh water ; but he return- 
ed widi only one calabash full, a very inadequate supply for 
the party, who had sufiered much from thirst, and the eflects 
of brackish water. They now entered the district of Kau, 
and turning the southern point of the Island, found '* die 
same gloomy and cheeriess desert of rugged lava, spreading 
itself in every direction, from the shore to the mountains. 
Here and there at distant intervals they passed a lonely 
house, or a few wandering fishermen's huts, with a solitary 
shrub of thistles struggling for existence among the crevices 
in the blocks of scoria and lava: all besides was one vast de- 
sert, dr^aiy, black and wild. Often all traces of a path entire- 
ly disappeared. For miles together, they clambered over huge 
pieces of vitreous scoria, or rugged piles of lava, which like 
several of the tracts they had passed in Kana, had been tossed 
into its present confusion by some violent convulsion of the 
earth." 

Their narrative proceeds : " From the state of the lava, 
covering that part of the country, through which we have pas- 
sed, we should be induced to think, that eruptions and earth- 
quakes had been almost without exception, concomitants of 
each other ^ and the shocks must have been exceedingly vio- 
lent, to have torn the lava to pieces and shaken it up in 
such distorted forms, as we every where beheld. " Slabs of 
lava firom nine to twelve inches tliick, and from four to twen- 
ty or thirty feet in diameter, were frequently piled up edge- 
trite, or istood leaning against several others, piled up in a 
similar manner.*' " Some of them were six, ten, or twelve 
feet above the general surface, fixed in the lava below, which 
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appeared to have flowed round their base, and fiDed up tfafe 
interstices occasioned by the separation of the different pieoes. 
One side of these rugged slabs generally presented a compactt 
smooth, glazed, and gently undulated surface, while the other 
aj^ared rugged and broken, as if torn widi violence from the 
viscid mass, to which it had tenaciously adhered. Probably 
these slabs were raised by the expansive force, of heated; air, or 
of steam, beneajh the sheet of lava.'' <' A number of conical 
hills, from 150 to 200 feet higby rose immediately in our rear, 
knuch resembling sand hills in their appearance. On exam- 
ination, however, we found them composed of volcanic ashes 
and scoria ; but could not discover any mark of their ever 
having been craters/' So common were streams and masses 
of lava wherever the missionaries travelled, that upon this 
harsh substance th^y almost always walked, sat and sl^t. 
On the evening of the 26th, they spread their <' mats upon 
thelava^ and lay down to sleep under the canopv of heaven." 
A pile of blocks, of scoria, and lava ; part (^ which they had 
themselves erected, screened their heads from the wind. 

The company were much distressed for want of water, but 
were relieved by the natives, who appear to have been uni- 
formly kind and hospitable. 

After leaving Keavaiti on the 27th, '^ Messrs. l*hurston, Bish- 
op, and Goodrich travelled over the rugged lava, till the moon 
becoming obscured by dark, heavy clouds, they were obli- 
ged to halt under a high rock of lava, and wait the dawn of 
day ; for, they found .it impossible to proceed in the dark, 
without being every moment in danger of stumbling over 
the sharp projections of the rocks, or fallmff into some of the 
deep and wide fissures that intersected the lava in every di- 
rected. During the whole of the 27th, a mostbeautifiil spou- 
ting of the water attracted the attention of the travellers. It 
was produced by the rolling of the waves of the sea, which, 
through an aperture of about two feet in diameter, every few 
seconds threw up a volume of water with considerable noise^ 
and a pleasing effect, to the height of thirty or forty feet. 
The lava at tiiis place was very ancient, and moch heavier 
than that at Kona. The vesicles were completely filled with 
olivin. 

Almost every incident connected with this int^teting toor 
is in some way associated with lava^ Villages and funeral 
piles, and sanctuaries of refuge were built upon lava* Thite 
i^ubstance was often the missionary's pulpit, when he preatli^ 
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%d, and the seat of the people while they heard the tidings of 
mdivadody tod at night, the pilgrims often sought repose upon 
this rough tod pointed bed. Incessant almost, as Was its 
recurrence, it often presented something new or more striking 
than what had appeared before. On the 30th they trav- 
'elled over another tract of lava ^* about 200 rods wide, which 
had been violently torn to pieces, and thrown up in the wild- 
est confusion. In some places it was heaped forty or fifty 
feet high* The road across it was formed of large, smooth, 
round stones, placed in a line two or three feet apart." On 
these the nn^ionaries passed over, by stepping from one to 
another, but not without considerable fatigue. They were 
shown the place where, in one of the wars of Tamehamaha, a 
party of his enemies, about 80 men, being the warriors of two 
villages, were, during their repose at mght, destroyed by a 
volcamc efupdon. 

tn their progress along the south-eastern side of the island, 
they arrived at the village of M ilone, celebrated on account 
of a short pebbly beach called Shoroa. Of these stones they 
had been accustomed to form, not only cutting instruments, 
but to fabricate gods. It required considerable skill to select 
those which wotBd answer, and as they were supposed to b^ 
endowed with sex, one of each kind was selected, when they 
were about to be transformed into gods. They were wrap- 
ped up together in a piece of cloth, and after a certain time, a 
small stone was found with them, which, when grown to die 
site of its parents, was taken to the heiau and made after- 
wards to preside at the games. 

Although the climate of Hawaii is hot, and the thermome^' 
ter on the evening of July 31st stood at TO"*, the air from the 
mountains soon became so keen that, although in a tropical 
climate, they found a fire very comfortable. 

As they were travelling upon the high land, they perceived 
a number of columns of smoke and vapour rising at aconsid*- 
erable distance, and also one large steady column that seem- 
ed little affected by the wind, and which, as they were told, 
arose firom the great crater of Kirauea. 

The next day three of the party visited the places where 
they had seen the columns of smoke rising the day before. 

They travelled five miles over a considerably fertile and 
culdvated country, die soil of which was composed of the de- 
composed surface of a bed of ancient lava, upon which 
shrubs and trees had grown to a considerable height. As they 
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approached the places from which the smoke issued, they 
passed over a number of fissures or chasms, from two inches 
to six feet in width. '' The whole mass of rocks had evi- 
dently been rent by some violent convulsion of the earth, at 
no very distant period,'* and when they came in sight of die 
ascending columns of smoke and vapour, they beheld, imme- 
cUately below, a valley or hollow, about haU* a mile across, 
formed by the sinking down of the whole surface of ancient 
lava to the depth of mty feet below its original level. It was 
intersected by narrow fissures, running in every direction, and 
two ran from the moiuitain towards the sea, as far as the eye 
could reach. From the wider portions of these fissures, 
where they were about ten or twelve feet in width, the smoke 
arose. ' As they descended into the valley the ground sound- 
ed hollow, the lava cracked under their feet, and soon grew 
(as they proceeded) so hot that they could not stand more 
than a minute or two in a place. 

Their guide, terrified by the smoke and vapour that issued 
fi*om one of the apertures, refused to go any farther, remon- 
strating against the audacity of the strangers, who presumed 
thus to provoke the anger of the goddess Pele, the local deity 
of the volcano, although the guide retreated to the bush- 
es at the edge of the valley, while the travellers proceeded. 
They passed as near as the smoke and sulphureous vapours 
would permit, to several of the fissures. Although they 
looked into several, it was only in three that they could see 
any bottom. These appeared to be about 50 or 60 feet deep, 
and contained red hot stones that had fallen in, and they 
thought they saw flames, but the smoke and heat were so 
great, that it was difficult to look long. Their hands, legs, 
and faces were nearly scorched by the heat. 

They walked along the hollow for nearly a mile, and ar- 
rived at a chasm from which lava had very recently issued, 
both in projected fragments and in streams. 

" The appearance of the tufts of long grass, through which 
it had run ; the scorched leaves still remaining on one side of 
a tree, while the other was reduced to charcoal ; and the 
strings of lava hanging fit)m some of the branches like sta- 
lactites ; together with the fresh appearance of the shrubs, 
partially overflowed and broken down, convinced them that 
the lava had been thrown out only a few days before. It 
wa$ of a diflerent kind, from the ancient bed of which the 
whole valley was composed, being of a jet black colour and 



Volcanic Character of the Island of Hawaii. 19 

bright variegated lustre, brittle and porous ; while the an- 
cient lava was of a gray or reddish colour, compact, and bro- 
ken with difficulty.*^ 

The heat varied at the surface, which they attributed to the 
varying thickness of the lava, beneath the whole of which, 
the heat was sdll in great activi^, as was evinced by the vol- 
umes of smoke and vapour every where issuing. Of this 
place Mr. ElHs took a (drawing. — 

It appeared from the statement of the guide, that about 
eleven moons ago, the two large chasms were formed, and 
that the great hollow had been formed by the subsidence of 
the earth, about two moons ago, in consequence of an earth- 
quake. The missionaries regarded this as an infant volcano, 
which seems, however, to have remained mainly undisturbed 
for a long time, perhaps for ages ; for '' the lava is decompo- 
sed to a considerable depth, and is mingled with prolific soil, 
fertile in vegetation, and profitable to its proprietors." We 
felt, they observe — '* a melancholy interest in witnessing the 
first exhibitions of returning action, afler so long a repose in 
this mighty agent, whose irresistibk energies will probably, 
at no very distant period, spread desolation over a district, 
now smiling in verdure, repaying the toils and gladdening 
the heart of the industrious cultivator." The place which the 
missionaries had visited, is about 10 or 12 miles from the sea 
shore, and about 20 from the great volcano, at the foot of 
Mouha Roa. 

As they returned, they *' passed several hills, whose broad 
base and irregular tops, showed them originally to have been 
craters. They must have been very ancient, as they were 
covered with shrubs and trees. From them must have come 
the then molten, but now indurated floods, over which the par- 
ty had been travcffing." 

Having made every preparation to visit the great crater of 
Kirauea, the party set forward at 5 P. M. of July 31. 

At a place called Kapnahi, they '* stopped at the entrance 
of a large cave, arched over by a diick crust of ancient lava." 
This cave, although with no other light than that which en- 
tered at the mouth, was inhabited permanently by entire fam- 
ilies — ^whose members were cheertiilly employed in domestic 
industry within, while the children were playing among the 
fni^nents of lava, without. Although very poor, they im- 
parted to the travellers both fresh water and taro root. 

The progress of the party was now over a most beautiful 
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countiyy which, to the right, sloped gradnaDy for ten or fi^ 
teen miles to the ocean, and rose abruptly to the left, " where 
it was crowned with the woods, which extend, like a vast beh, 
round the base of Mouna Roa. At the distance of three or 
four miles they came to another cavern in the lava, called 
Keapuana, which is often used as a lodging place for benight- 
ed travellers. ** The entrance^ which was ei^t feet wide 
and five high, was formed by an arch of ancient lava. The 
interior of Uie cavern was about fifty feet square, and the arch 
that covered it was ten feet high* There was an aperture at 
the northern end, about three feet in diameter, occasioned by 
the falling in of the lava, which admitted a current of Iseeii 
mountain air, through the whole of the night* While they were 
cleaning out the small stones between some of the blocks of 
lava, that la^' scattered around, a larire fire was kindled near 
the entranGe, which, throwing its glimWring light optbedark 
volcanic sides of the cavern, and illuminating one side of the 
huge masses of lava, exhibited to our view the strange features 
of our apartment, which resembled in no amaU degree, scenes 
described in tales of romance." 

From the higher regions in the vicini^ of the cave, the 
light of the volcano illuminating the clouds, was distinctly vis- 
ible. * 

On the morning of Aug. 1, the party ascended from their 
subterranean dormitory, and directed tiieir course N. N. £• 
towards the smoke. ''The path, (they remark,) for several 
miles, lay through a most fertile tract ^f country, covered 
with bushes or tall grass, and fern firom three to five feet 
high, and so heavily laden with dew, that before we had 
passed it, we were as completely wet as if we had been 
drawn through a river. The morning air was cool, and 
the singing of birds enlivened the woods. After travelling a 
short distance over the open country, we came to a small 
wood, into which we had not penetrated far, before all traces 
of a path entirely disappeared. We kept on some time, but 
were soon brought to a stand by a deep chasm, over which wa 
saw no means of passing. Here the natives ran about in ev- 
ery direction, searching for marks of footsteps, just as a dog 
runs to and^ fi-o, when he has lost the tracks of his master. 
After searching about half an hour, they discovered a track, 
which led considerably to the southward, in order to avoid the 
ehasm in the lava. Near the place where we crossed over, 
was a cave of considerable extenf. h^ several places, drop^ 
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aT water, beautifidly clear, constantly filtered through the 
arch, and fell into calabashes placed underneath to receive it. 
Unfortunately for us, these were all nearly emp^ : proba- 
bly some traveller had been there but a little time previous. 
Leaving the wood, we entered a waste of dry sand, about four 
miles across. The travelling over it was extremely fatiguing, 
as we sunk to our ancles at every step. The sand was of a 
dark olive colour, fine and sparkling, adhered readily to the 
magnet, and being raised up in every 4irection, presented a 
surface resembling (colour excepted,) that of drifted snow. 
It was undoubtecDy volcanic, but whether thrown out of any 
of the a4facent craters, in its present form, or made up of small 
particles of decomposed lava, and drifted by the constant 
trade-winds from the vast tract of lava to the eastward, we 
could not determine. Having refreshed ourselves, we resu- 
med our journey, taking a northerly direction towards the 
columns of smoke^ which we could now distinctly perceive. 
Our way lay over a wide waste of ancient lava, of a black co- 
lour, compact and heavy, with a shining vitreous surface, fre- 
quently thrown up by the expansive force of vapour or heated 
adr, into conical mounds, firom six to twelve feet high, which 
were rent in a number of instances from the apex to the base. 
Tbe hollows between the mounds and long ridges, were filled 
with volcanic sand, or fine particles of decomposed lava. It 
presented before us a sort of island sea, bounded by moun- 
tains in the distance. Once it had certainly been in a fluid 
state, but appeared to have become suddenly petrified, or 
turned into a glassy stone, while its agitated billows were roll- 
ing to and firo^ Not only were the large swells and hollow« 
distinctly marked, but in many places the surface of these 
billows was covered by a smaller ripple, like that observed on 
the surface of the sea, at the first springing up of a breeze, or 
the pasi^g currents of air, which produce what the sailors 
call a '^ cats-paw.'' The sun had risen now in his strength^ 
and his bright rays reflected from the sparkling sand ; an un- 
dulated surface of the vitreous lava dazzled our eyes, and caus- 
ed considerable pain, particularly as the trade wind blew 
iresh in our faces, and continually drove particles of sand into 
our eyes. This part of our journey was unusually laborious, 
Qot only firom the heat of the sun, and the reflection firom the 
lava, but also firom the unevenness of the surface, which obli- 
ged us constantly to tread on an inclined plain, in some pla- 
ices as smooth, and almost as slippery as glass, where the 
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greatest caution was necessary to avoid a fall : frequently we 
chose to walk along on the ridge of a billow of lava^ though 
considerably circuitous, rather than pass up and down its pol- 
ished sides. Taking the trough or billow between the waves, 
we found safer, but much more fatiguing, as we sank every 
step deep into the sand. Between eleven and twelve o'clock 
we passed a number of conical hills on our right, which the 
natives informed us were craters. A quantity of sanid was 
collected around their base, but whether thrown out by them, 
or drifted thither by the wind, they could not inform us. In 
their vicinity, we also passed several deep chasms, from which, 
in a number of places, small columns of vapour arose at dif- 
ferent intervals. They appeared to proceed from Earanea, 
the great volcano, and extended towards the sea, in a S. E. 
direction. Probably they are connected with Ponahohoa, 
and may mark the course of a vast subterraneous channel, 
leading from the volcano to the shore. The surface of the 
lava on both sides was considerably heated, and the vapour 
had a strong sulphureous smell. 

We continued our way, beneath the scorching rays of a 
vertical sun, till about noon, when we reached a solitary 
tree, growing in a bed of sand, and spreading its^ roots among 
the creidces of the lava. We threw ourselves down, stretch- 
ed out our weary limbs beneath its grateful shade, and drank 
the little water Icfl in our canteens. 

In every direction around us, we observed a number of 
pieces of spumous lava, of an olive colour, extremely cellu- 
lar, and as light as a sponge. They appeared to have been 
drifted by the wind into the hollows which they occupied. 
The high bluff rocks on the north-west side of die volcano, 
were very distinctly seen ; the smoke and vapour driven past 
us, and the scent of the fiimes of sulphur, which, as we ap- 
proached from the leeward, we had perceived ever since the 
wind sprung up, were now very strong, and indicated our ap- 
proach to Kirauea. Impatient to view it, we rose, afler rest- 
ing about half an hour, and pursued our Journey. By the 
way-side we saw a number of low bushes, bearing beautififl 
red and yellow berries in clusters, each berry being about the 
size and shape of a large currant. The native name of the 
plant is Ohelo. 

We travelled on, clearing every Ohelo bush that grew 
near the path, till about 2 P. M. when the great Crater of 
Kirauea all at once biurst upon our view. We e^qpected to 
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have seen a mountain with a broad base, and rough indented 
sides, composed of loose slags or streams of lava, and whose 
summit would have presented a rugged wall of scoria, form* 
ing the rim of a migh^ cauldron. But instead of this, we found 
ourselves on the edge of a steep precipice, with a vast plain be- 
fore us, fifteen or sixteen miles in circumference, and sank 
firom 200 to 400 feet below its original level. The surface of 
the plain below .was uneven, and strewed over with large 
stones, and volcanic rocks ; and in the centre of it was the 
great crater, a mile or a mile and a half distant from the pre- 
cipice, on which we were standing. Our guides led us round 
towards the nordi end of the ridge, in order to find a place by 
which we might descend to the plain below. As we passed 
along, we observed the natives, who had hitherto refused to 
touch any of the ohelos, now gather several bunches, and af- 
ter offering a part to Pele, they eat them freely. They did 
not use much ceremony in their acknowledgement, but when 
they had plucked a bunch containing several clusters of ber- 
ries, they made a stand, with their faces turned towards the 
place where the greatest quantities of smoke and vapour is- 
sued, and breaking the branch they held in their hand in two 
pieces, they threw one part down the precipice, saying at the 
same time, *' £ Pele eia ka ohelo au ; e taumaha iku wau ia 
oe, e ai hoi au tetaki ;'' ('* Pele, here are your ohelos ; I of- 
fer some to you, some I also eat.'') 

We walked on to the north end of the ridge, where tlie pre- 
cipice being less steep, a descent to the plain below seemed 
practicable. It required, however, the greatest caution, as 
the stones and fragments of rocks firequently gave way under 
our feet, and rolled down from above ; and'with all our care 
we did not reach the bottom without several falls and slight 
bruises. The steep which we had descended, was formed of 
volcanic materials, apparently a light red, and gray kind of 
lava, vesicular, and lying in horizontal strata, varying in 
thickness from one to forty feet. In a small number of pla- 
ces, the different strata of lava were, also, rent in perpendic- 
ular or oblique directions from the top to the bottom, either 
by earthquakes or other violent convulsions of the earth, con- 
nected with the action of die adjacent volcano. After walk- 
ing some distance over the sunken plain, which, in several 
places, sounded hollow under our feet, we came suddenly to 
the edge of the great crater, where a spectacle, sublime and 
appalling, presented itself before n?. Astonishment and aw<* 
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for some moments deprived us of speech, and, like statues, y^4 
stood fixed to the spot, with our eyes rivetted on the abyss be-- 
low. Immediately before us yawned an immense gulph, in 
the form of a crescent, upwards of two miles in length, about 
« mile across, and apparently eight hundred feet deep. 1))ie 
bottom was filled with lava ; and the south-west and northers 
parts of it were one vast flood of liquid fire, in a state of" terrific 
ebullition, rolling to and fro its '' fiery surge,*' and flaming bil- 
lows. Flfly-one ccaters, of varied form and size, rose, like 
80 many conical islands from the surface of the burning lake. 
Twen^-two constantly emitted columns of gray smoke, or 
pyramids of Ixilliant flame, and many of them at me saine time 
vomited from their ignited mouths, streams of fluid lava, 
which rolled in blazing torrents dfown their black indented 
sides, into the boiling mass below. T'be lides of the gulpb 
before us, were perpendicular for about 4b0 feet, when there 
was a wide horizontal ledge of black, solid lava, of irregular 
breadth, but extending quite around. Beneath this black 
ledge, the sides sloped towards the centre, which was, as near- 
ly as we could judge, 300 or 400 feet lower. It was evident 
diat the crater had recently been filled with liquid lava up to 
this black ledge, and had, by some subterranean canal, emp- 
tied itself into the sea, or inundated the low land on the shore. 
The gray, and in some places^- apparently calcined sides of 
the great critter bcffore us ; the fissures which intersected the 
surface of the plain, on which we were standing ; the long 
banks of sulphur, on the opposite side ; the numerous coE 
umns of vapour and smoke, that rose at the north and south 
end of the plain, together with the ridge of steep rocks, by 
which it was surrounded, rising probably, in sonie places, 400 
feet in perpendicular height, presented an immense volcanic 
panorama, the efllect of which was greatly augmented by th^ 
constant roaring of the vast furnaces below. 

We then walked along the western sid^ of the crater in 
search of water, which we had been Informed was to be found 
in the neighborhood, and succeeded in finding three pools, 
where the water was perfectly firesh and sweet. These pools 
appeared great natural curiosities. The sur&ce of the 
ground in the vicinity was perceptibly warm, and rent by sev- 
eral deep, irregular chasms, from which steam and thick va- 
pours continually arose. In some places these chasms were 
two feet wide. From thence a dense volume of steam as- 
cended, which was immediately condensed into small drops of 
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water, by the cool motintain air, and driven like drizzling rain 
10(0 hollows in the lava, at the leeward side of the chasms» 
The pools, which were six or eight feet from the chasms, were 
surroonded and covered by flags, rushes, and tall grass. 
Nourished by the moisture of the vapours, these plants flour* 
ished luxuriantly, and, in their turn, sheltered the pools firom 
the heat ot the sun, and prevented evaporation* We ex- 
pected to find the water warm ; but in this respect we were 
also agreeably disappointed. Wlien we had quenched our 
thirst with water tlms distilled by nature, we directed the na- 
tives to build a hut for us to pass the night in, in such a situ- 
ation as to command a view of the bnniipg lava ; and while 
ihey were thus employed, we prepared to examine the many 
interesting objects around us. Mr. Thurston visited the east- 
ern side pf the great crater ; and Messrs. Ellis and Goodrich 
went to examine some extensive beds of sulphur at the north- 
east end* Ailer walking about three quarters of a mile over 
a tract of deconqposed lava, covered with obelo bushes, diey 
came to a bank about 150 yards long, and, in some places up 
wards of 30 feet high, formed of volcanic sulphur, with a small 
proportion of red clay. The ground was hot, its surface rent 
by fissures ; and ihey were sometimes completely enveloped 
in the thick vapours Aat continually ascended. A number 
of apertures were visible along the whole extent of the bank 
of sulphur ; smoke and vapours arose from these fissures ; and 
the heat around them was more intense than in any other 
part. They climbed about half way up the bank, and endea- 
voured to detacli some parts of the crust, but soon found it 
too hot to be handled. However, by means of their walking 
sticks, they brcdie off some curious specimens. Those procured 
near the surfftoe were crystallized in beautiful circular prisms 
of a light yisUow colour, wliik those found three or four inches 
deep in ihe bank, were of an orange yellow, generally in sin- 
gle or double tetrahedral pyramids, and full an inch in length. 

A singular hissing and cracking noise was heard among 
the crystals, whenever the outside crust of sulphur was brokeni 
and the atmosplieric air admitted. The same noise was pro- 
duced among the fragments broken ofl*, until they were quite 
cold. The adjacent stones and pieces of clay were frequent- 
ly incrusted, either with sulphate of ammonia, or volcanic 
sal ammoniac. A considerable quantity wa^ also found in 
the crevices of some of the neighbouring rocks, which was 
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knnch more pungent than that exposed to the air* Alcmg th& 
bottom of the sulphur bank, they found a number of pieces 
of tufa, extremely cellular and light. A thkk fog now caiiae 
over, which being followed by a shower of rain, obHged 
them to leave this interesting laboratory of nature, and return 
to their companions. '- . 

They saw flocks of wild geese, which came down from tiie 
mountains and settled among the ohelo bashes : they were m- 
formed that they were numerous in the interior^ but were nev- 
er seen on the coast. 

At sun-setdng, although the thermometer was as 69^, eX'^ 
pecting a cold night upon die mountain, they collected fhel, 
and removed from a dangerous place^ which the natives Ind 
superstitiously chosen for them, upon the very edge of the 
crater. The ground sounded hollow in every direction, fre- 
quently cracked, and in two instances actualty gave way as 
they were passing over it, and exposed the persons, whose 
limbs sunk through the lava, to great danger and to some in- 

Mr.- Thurston, who had been benighted at some distance, 
found his way back, directed by the fire, but not without ex- 
periencing great difficulty from the ^' unevennessof thepath, 
and the numerous wide fissures in the lava.^ They now par- 
took with cheerfulness of their evening repast, and afterwards, 
amidst the whistling of the winds around, and the roaring of 
the furnace beneath, offered up their evemng sacrifice of 
praise. '' Between nine and ten, the dnik clouds and heavy 
fog, that, since the setting of the sun, had hung over the voh 
cano, gradually cleared away, and the fires of Kirauea, dart- 
ing their fierce light across die midnight gloom, unfolded a 
Aght terrible and sublime beyond all they had yet seen.'^ 

** The agitated mass of liquid lava, like a flood of melted 
metal, raged with tumultuous whirl. The lively flame that 
danced over its undulating surface, tinged with sulphureous 
blue, or glowing with mineral red, cast a broad glare of dai- 
ding light on the indented sides of the insulated craters, 
whose bellowing mouths, amidst rising flames and eddying 
streams of fire, shot up at fi*equent intervals, with loudest de- 
tonations, spherical masses of fusing lava, of bright ignited 
stones. The dark, bold outline of the perpendicular and jutting 
rocks around, formed a striking contrast with the luminons 
take below, whose vi\id rays, thrown on the rugged promop; 
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tones, and Ireflected by the overhanging clouds, combined to 
complete tbe awful grandeur of the imposing scene/' 

They sat ^* gazing at the magnificent phenomenon for seve- 
ral hours, when they laid themselves down on mats, to observe 
more leisure^ its varying aspect ; for, although they had 
traveUed Upwards of twenty miles since the morning, and 
were both weary and cokL they felt litde inclinad(Hi to sleep. 
The nadves, who probably viewed the scene with thoughts 
and feelings somewhat different fi*om theirs, seemed however 
equaliy interested. They sat most of the night, talking of 
the achievements of Pele, and regarding with a superstitious 
fear, (at which we were not surprised,) the brilliant exhibidon. 
They considered it the primed abode of their volcanic dei- 
ties. The conical craters, they said, were their houses, 
where they frequendy amused themselves by playing at Jco- 
Tiane. The wanring of the furnaces and the crackling of the 
flames, were die kaui of their Auro, (music o( their dance,) 
and the red flaming surge was the «urf wherein they played, 
spordvdy swlmmiog on the rolling wave.'* 

The nadves said, that according to tradidon, the volcano 
had been burning from chaos, or night, till now — for they re- 
fer the orig^ of the world, and even of their gods, to chaos, 
or night ; and the creadon was, in their view, a transidon 
from darkness to light. They stated that, in earlier ages, 
die volcano ^ used to boil up, to overflow its banks, and in- 
undate d»Hiiy acent country ; but that, for many kings' reigns 
past, it had iKpt below the level of the surrounding plain, 
continoalgr extending its surface, and increasing its depth, 
and occasionally throwing up, with violent explosion, huge 
rocks, <Mr red hot stones* These erupdons, they said, were 
always accompanied by dreadful earthquakes, loud claps of 
thtindor, and vivid and quick succeeding tightmng. No 
great explosion, they added, had taken place since the days 
of Keona, but many places near the sea-^hore had been over* 
flowed ; on which occasions, they supposed that Pele went, 
by a road under ground, firom her house in the crater to the 
fikore. 

The mythology of Hawaii is much interwoven i^th the 
phenomena of their volcanoes and earthquakes, and with the 
blunder and lightning by which they are accompanied. It is 
aasy to trace in their absurd and extravagant tables respect- 
ing the contests of Pele, the goddess of volcanoes, with op- 
posing powers, the physical conflict of fire and water, and ot 
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the varions elemental acrents, and certainly these faUes are 
recommended to a poetical imagination, by much Aat is 
splendid and grand. 

Whenever the natives spoke of those gods of fire, it tras= 
as " dreadfid beings." They reside in all the volcanoes^ but 
chiefly in that of Kiranea. They never travelled on joumies 
of mercy, but always on those of wrath. Earthquakes, than* 
der and lightning announced their approach : sacrifices were* 
made to appease their anger. Hundreds of hogs, both cook* 
ed and living, were thrown into the craters, when tBey threat- 
ened an eruption ; and during an inundation, multitudes were 
thrown into the rolling torrent of lava, to stay its {nt>gres8. 

When these infernal gods were enraged, " they filted Ki- 
rauea with lava, and spouted it out ; or taking a subterrane- 
ous passage, marched to some one of their houses (craters) in 
the neighbourhood, and thence came down upon the deVn* 
quents, with all their dreadful scourges." 

On the 2d of August^ the provisions of the party being eX' 
hausted, they prepared for an immediate return , but they 
endeavoured previously to ascertain in the best manner they 
could, the size of the crater. They estiuHcted it- at 5 miles, 
Of 5 1 in circumference, but the more accurate measiurement 
of Mr. Goodrich, mentioned in his letter, makes it 7^. The 
depth of the crater, they estimated at 700 or 800 feet ; but 
Mr. Goodrich fixes it at more than 1000. 

The travellers '''threw down several large sfftes, wiuchy 
al\er several seconds, struck on the sides, and then bounded 
to the bottom, where tliey were lost in the lava. ' Some of 
them were ais large as they could lift ; yet, when they readied 
the bottom, they aj^ared like pebbles, and they were obliged 
to watch their course very steady to perceive them at all. 

The party separated into two divisions ; one pursued the 
path along the edge of the crater, towards the sea shore. 
The path was in many places dangerous, tying along iMOTow' 
ridges, with fearfiil precipices on each side; or across deep 
chasms and hollows, that required the utmost care to avoid 
falling into them, and where a fall would have been certain 
death, as several of the chasms seemed narrowest at the sur- 
face. In one place they passed along for a considerable dis- 
tance under a high precipice, where the impending rocks 
towered some hundred feet above them on their lefl, and Ae 
appalling flood of lava rolled almost beneath on the right. On 
this side they descended to small craters on the declivity, and 
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itq the black ledge; where they collected a number of 
iitiful specimens of lava, generally of a black or red co- 
*, light, cellular, brittle, and shining. They also found a 
Qtity of volcanic glass, drawn out into filaments as fine as 
lan haiT) and called by the natives rauoho o Pele, (hair of 
s.) It was of a dark oliye colour, semi-transparent, and 
de, though some of the filaments were several inches long. 
iboUy it was produced by the bursting of igneous masses 
ava, thrown out from the craters, or separated in fine spun 
>ad, fiiom the boiling flnid, when in a state of perfect fu- 
1, bdne by the smoke above the edges of tlie crater, and 
ice wafted by the winds over the ac^aceut plain, for they 
» found quantities of it at least seven miles distant from the 
»r. They " entered several small craters, that had been 
igorous action but a short period before, marks of very re- 
t fusion presenting themselves on every side. Their size 
1 heig-lit were various, and many, which, from the top, had 
keared insignificant as mole-hills, they now foimd twelve or 
nty feet high. The outsides were composed of bright 
ling lava, heaped up in piles of most singular form. The 
I on the inside was of a light or dark red colour, with a 
led surface, and in several places, where the heat had e\-- 
ntly been intense, they saw a deposit of small and beauti- 
y white crystals. They also entered several covered chan* 
^ down which the lava had flowed into the large abyss, 
ey were formed by the cooling of the lava, on the sides 
I snHace of the stream, while it continued to flow on un- 
neath. As the size of the current diminished, it had left a 
d crust of lava of various thicknesses over the top, sup- 
ted by walls of the same materials on each side. The in- 
XX was beautiful beyond description. In many places they 
re ten or twelve feet high, and as many wide at the bot- 
0. The TOO& formed a regular arch, hung with red and 
>wn stalactite lava, in every imaginable shape ; while the 
torn presented one continued glassy stream. The winding 
its current, and the ripple of its surface were so entire, that, 
eemed as if, while in rapid motion, the stream had sudden- 
stopped and petrified, e>-en before its undulated surface 
iM subside. They travelled along one of these volcanic 
indben to the edge of the precipice, that bounds the great 
iter, and looked over the fearful steep down which the fierj^ 
cade had rushed. In the space where it had fallen, the la- 
had formed a spacious basin, which» hardening as it cool- 
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edy had retained all those ibnns, which a torrent of lava^ fai' 
Kng seiveral hundred feet, might be expected to produce on tb$ 
viscid mass below." 

Large rocks were scattered around, of four or five tons 
weight, which appeared to have been thrown out in the vol- 
canic eruptions. 

Witlun one hundred yards of the great crater, is another of 
about half the size, caUed little Kiraoea. '^ Its sides were 
covered with trees and shrubs, but the bottom was filled with 
lava, either fluid or scarcely cold, and probaUy supplied by 
the great crater, as the trees, ^4 on its sides, shewed that it 
had remained many years in a state of qiuescence.^' It was 
stated that there were many others in the neighbourhood* 

So hot are the ground and the air and vapours issuing from 
it, that the natives formerly cooked, by these means, (and it 
would have been considered a& impious to do it by any other,) 
the various sacrifices oflered to Pele ; and even food for or^ 
dinary purposes is always cooked here, simply by buiying it 
in the ground. This is done by the wood cutters and by the 
bird catchers. 

Ascending a precipice of 400 feet in elevadon, the party- 
enjoyed an extensive view of this interesting country — of* 
Mouna Roa apd Mouna Kea, in the distance ; and they could 
with a glass discover on Mouna Roa, '* numerous exting^uish- 
ed craters, with brown and black streams of lava, over the 
whole extent of its surface. The higher parts were .totally 
destitute of vegetation, though its foot was encircled, on the 
side nearest to them, by trees and shrubs, which extended 
fit>m its base six or seven miles." 

Here they took their last ^ew of the wide- stretched sunken 
plain, with all its hills and banks of sulphur, its biasing cra- 
ters, and its igneous lake. 

'' The uneven summits of the steep rocks, that, like a wall, 
many miles in extent, surrounded the crater, and all its ap 

Eendages, showed the original level of the country, or per- 
aps marked the base of some lofty mountain, originally rais- 
ed by the accumulation of volcanic matter, whose bowels had 
been consumed by -fire, and whose sides had afterwards fallen 
into the vast furnace, where, reduced a second time to a liquifi- 
ed state, they had agadn been vomited out on the adjacent 
plain." 

^ << But the magnificent fires of Kurauea, which they had 
viewed with such admiration, appeared to dwindle into taper 
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glhrnnerings, when they contemplated the posnbley not to say 

r>bable5 existence, of immense subterranean fires immediate^- 
beneath them. The whole island of Hawaii, covering a 
ipace of 4000 square miles, fix>m the summits of its lofty 
mountains, perhaps 1500 or 1600 feet above the level of the 
sea,* down to the beach that is washed by the rolling wave, is, 
acconUng to every observation that the traveUers could make, 
one complete mass (^lava, or other volcanic matter, in diA 
Terent stages of decomposition, and, perforated with innumer- 
able apertures (or craters,) forms, peihaps, a stupendous arch, 
over one vast furnace, situated in the heart of a huge subma- 
rine mountain, of friiich the island of Hawaii is but the qwx. 
Or possibly, the fires rage with augmented force, at the on- 
fothomabk depth of the ocean's bed; and reared through the 
superincumbent wmght of waters, a hollow mountain, form- 
ing the base of Hawaii, and at the same time a pyramidal fun- 
nel, fiiora the fiimace to the atmosphere.*' 

ft seems rather remarkable that strawberries and raspber- 
ries, which usually flourish best in moist situations, should be 
found in Hawaii around the volcanic summits, and even in 
some cases ib the vicini^ of the crater. Within a few miles 
of Kiranea the travellers passed diree or four high and mg>- 
ged craters. One tf them was said by the natives to havein- 
ondated the smrounding country about fourteen generations 
back. Tlie sides of diese craters are generally covered with 
verdure, wUle the broken irregular rocks on their surface 
"fit>wned like the batdements of an ancient castle in ruins." 
They descended firom one escarpement to another, over lava 
more or less decomposed. One descent was 400 feet, and 
another 500, which brought them to '' a tract of lava consid- 
erably decomposed and about five miles wide, at the end of 
which another sleep appeared.'* Down tins they descended 
*' by following the course of a rugged current of lava, for 
about 800 feet perpen^ctdar depth, when they arrived at the 
plain below, which was one extended sheet of lava, without 
shrub or bush, stretching to the north and south, as far as the 
eye could reach,' and from four to six miles acaoss, from the 
foot of the mountain to the sea.*' They crossed this flood of 

* Adoiitting that sdow it permanent on ■Montaiiit In the torrid sooe, at 
the height of 14,600 feet, it was mppoied that this might be the height of 
Mouse Roa and Mouii% 4^> ** ^^ ^P* ®^ ^^"^^ mountain! are covered with 
perpetual snow. Their tpmrniu are formed of decompoied lav«i and contain 
Bomeroiit craten» 
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lava in about two hours, and arrived at a village, whose inhab* 
itants were unwilling. to believe that the travellers had not oiv 
Kr been to Kirauea, but had broken the sulphur banks, eaten 
the ohelos, descended to the craters, and broken fragments of 
lava from them, for Pek, they said, was a dreadful being, and 
would certainly have avenged the insult. They were howev- 
eir convinced by the sight of the specimens, but said that the 
travellers had escaped because they were foreigners* Pek, 
they said had, only five moons ago, issued from a subterrane- 
an cavern— overflowed the low land of Kapapala— canried-in- 
to the sea some of the inhabitants, and a huge rock nearly 100 
feet lugh, which, a little wliik before, had been separated by 
an earthquake from the main pile. They stated that it now 
stands in the sea, nearly a mile from shore, its bottom fixed in 
lava, and its summit rising considerably above the water. 

The mis^onaries thought it probable that the eruption here 
alluded to, arose from ^' the body of the lava, which had fil« 
led Kirauea up to the black ledge— between 300 and 400 
feet above the liquid lava — ^that it had, at the time spoken of^ 
been drawn off by this subterranean channel, thou^ the disr 
tance between the great crater and the land overflowed by it, 
was not kss than thirty or diirty-five miles." 

On the 3d of August, the missionaries arrived at the vil- 
lage of Kaimu, where they heard from the peopk, a caofinnaf- 
don from eye mtnesses of the statement as to the transport^' 
lion of the great rock — '' they recapitulated the contest be- 
tween Pek and Tamepuaa, and related the adventures of 
several warriors, who, with spear in hand, had opposed the 
volcanic demons, when coming down on a torrent 4>f lava." 

They would not believe that the travellers had dared to 
*' break ofl* pieces of Pele's house," and when they saw th^ 
specimens, they were not inclined to handle them. 

The missionaries observed the cracks in the ground and in 
the houses, produced by a recent earthquake. M Earthquakes 
are common over the whole island, though not so frequent in 
this vicinity as in the northern and western parts. . They are 
not generally^vioknt, except when they immediately precedie 
the eruption of a volcano." The path from Kaimu had 
been smooth and pleasant ; but shortly after leaving Kaima- 
li, they passed " a very rugged tract of lava, nearly four niiles 
across. The lava seemed as if broken to pieces while cool- 
ing ; it had contmued to roll on like a siream of large scoria 
or cinders. Their progress across it was slow and fatiguing." 
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As die parly travelled out c^ Pualoa, " the lava was cov- 
ered with a tolerably. thick layer of soil, and the verdant 
phin, extending several miles towards the foot of the moun- 
tains, was agreeably diversified hf groups of picturesque hills, 
originally crafers, but now clothed with grl»s, and ornament- 
ed mth clumps of trees. The Natives informed them that 
ihrecf of these groups, Honuanfa, Malam"^ and Maria, being 
condgnous and joined at their base, arrested die progress df 
an immense torrent of lava, which in the days of Taiaiopu, 
the fijend of Oapt. Cook, mundated all the country beyond 
theuK". .. * 

After traversing another tract of rough lava they arrived 
at Kapoho, situated in an amphitheatre, once evidently a crar 
ter, but now filled vvMl people and cottages, and smiling widi 
verdure and cultiVadpn. The centre was occupied by a 
brackish Id&e in which the children were swimming, sporting 
and diving* 

On the -13th of August, near Waiakea, they observed three 
fitreams of firesh n^iter. that empty themselves into, the bay of 
Waiakea^-one rises ainong the summits of Mouilli Kea, and 
Ae two others boil up through the laVa, near die shore— 411 
aeveral. large fish^nds' and empty into the sea. 

The fiioe of die country near Waiakea is rendered very 
beanCifid by the firequent rains., and the long repose which this 
region has enjoyed firom the desolating effects of volcanic 
eruptions. 

As the travellers occanonally avoided the roughness of the 
land by coasting along the* shores, they had opportunity to 
observe the bold volcanic rocks, springing up sometimes 600 
feet peroendicularly from the sea-— and displaying various 
strata of vencalar lava-— firom which* the water was firequendy 
seen ooilng or gushing in fountains. • 

At Laopahoapoe they saw the ruins of a mountain of near- 
ly 600 feet elevation, whieh, nine montiis before, had faUen 
into the sea id consequence of an earthquake. The cloven 
surface of the mountun, still in its original position, was 
tfmoolh and vertical, while the firagments lay below in a state 
of firightfid desolation, mixed with the ruins of houses, and 
spread for half a mile along the coast. The catastrophe, al- 
though indicated by some lambent flames diat appeared at 
evemng on the top of the rock, was so sudden, that a number 
of the inhabitants were involved in the consequences. 

On the 25th c^ August, Mr. Goodrich ccmimenced his asr 
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cent up Moona Kea. The soil was formed cff decomposed 
lava and ashes. At noon he dismissed his native companion, 
and taking his great coat and blanket, began to ascend the 
more steep and ragged parts. The way was difficult, on ac- 
count of the volcanic rocks and stunted shntbs that covered 
the sides of the mduntsun. On his way up he ibundra num- 
ber of red and white raspberry bushes, loauled with delkiou^ 
fruir. At 5 P. M- having reached the upper boundary of thi 
trees and bushes, that surround the mountain, he erected t 
tempctfary hut, kindled a ^mall fire, and prepared for his 
night's repose. The thermometer, shordy after sun pelting, 
stood at 43"", and the magnet, though it pointed north When 
held in the band, was drawn two or three degrees to th^ east- 
ward, when placed on the blocks of lava' ; owing, probably, 
to the great quantity of ircm in the mountain. 

After a few hours rest, he arose at eleven o'clock at night, 
and the moon shining brightly, he resumed his Journey to- 
wards the summit.' At midnight he saw the snow about three 
miles distant, directed his steps towards the place, and reach- 
ed it abouf one o'clock oq the morning of the 26th. The J 
snow was frozen over, tod the thermometer stood at 27^. 

He now cUrected his steps 'towards a neighbouring peak, 
which appealed one of tlie highest, but when he had ascended 
it, he saw several others still higher. • He proceeded towards 
one which appeared the highest, and hore north-east from the 
place where he was. On reaching the summit of this isecond 
peak, he discovered a heap of stones, probably erected by 
some former >dsitor« From this peak Mouna Roa bore south 
by west ; Mouna Huarai, west by south ; and the Island of 
Maui, north-west* The several hills or peaks on the summit 
of Mouna Kea, seemed tomposed entirely, of volcanic matter, 
principally cinders, pumice, and sand. Mr. Goodrich did 
not discover any aperture or crater on either of the summits 
be visited.^ Probably there is a large crater somewhere on. 
the summit, froin whence the scoria,, sand and pumice, hav& 
been thrown out. The whole of the summit wa» not coverec^ 
with snow. There were only frequent patches, apparentl]^- 
several miles in extent, over which the snow was about-eightin— ^ 
ches or a foot in thickness. The ocean to the east and west wa^^ 
visible, but the high land on the north and south, prevented 
its being seen in those directions. 

Mr. Goodrich commenced his descent about three o'clock, 
and after travelling over large beds of sand, and cinders, mto 
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lirhich he sunk more than ankle deep at every step, he reach- 
ed, about sunrise, the plaoe where he had slept the preceding 
evening. The descent in several places, especially over the 
snow, wai^ steep and difficult, and die utmost caution was ne- 
cessary to avoid a fall. In his way down', he saw at a distance, 
several herdrof wild catde, which are very numerous in the 
mountains, and inland parts of the island. 

1^ natives said they were informed by their fathers, that 
all the land had once been overflowed by the sea, except a 
small peak on the top of Mouna Kea, where two human be- 
ings ware preserved from the destruction which overtook the 
rest* 

The analysis and abstract which we have flow given of the 
journal of the missionaries, as regards the vokanic appear- 
ances in Hawmi, jN'esents .a series of facts* in the hi^est de- 
gree interesting and instructive. In vol. 4, at page 251, we 
gave a similar exhibition of the leading diets observed by Dr. 
J. W. Webster, and recorded in his very valuable and enter- 

V, taining account of the Axores. Those observations were made 
and recorded, by a man of science, professedly investigating 
the natural history of the country where he was residing, and 
they certainly do much credit both to his industry and dis- 

, (Crimination. It is with great pleasure that we add our warm 
commendation of the late efibrt of the missionaries. Situated 
in a remote island, in the vast expanse of the Pacific, intense- 
ly and ardently occupied in their great object, the moral im- 
{wovement and civiliiation of the natives ; — remote from the 
lights of science, and nib|ccted to physical privations both Ire* 
quent and severe, .we certainly owe them many thanks for the 
great amount of valuable information which they have, tnci- 
SetUoHy, contributed, op the subject of the qatnral hi»tory of 
one of tbe most remaricable volcanic regions in the world. 
They have, in a very pkasing manner, blended scien- 
tific instmction with mml; and both the scientific and 
religious world will unite in expressing their acknowledg- 
ments to the missionaries. It is a happy illustration of the 
importaiioe of uniting scientific and retigious qualifications 
in the character of the miasioiiary, and in our view, every im- 
portant mission— especially in a terra mcognita^ (and there 
are many soch,) should be furnished with good obsen'ers and 
goodinilnunents to illustrate the difierent branches of natural 
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histoiy andof phyBical seience. Itis ii0t>ffeiice tothe hi^er and 
more appropnate objects, to add, that dignity is thus shed on 
the mission, both in the view of the natives and in that of the 
civilized 'communities of christian countries. We are confi- 
dent that many persons will peruse the late Journal of the Mis- 
donaries, in Hawaii, because.it imparts so muchinddental in-^ 
formation, while no intellig^ent person,- c^ whatever feefings or 
sentiments^ will wish the amount of that information dnnin- 
ished. 

Mineralogy and geology,- botany and zoology, astronomy 
and geography, philology, antiquities and history, may de-* 
rive very important aid firom the missionaries, as indeed vsdu-^ 
able information, has often been obtained from them in years 
that are past. 

We are gratified also with the Journal of the tour around 
Hawaii, on acccount of the manner in which it is writl^u 
It is amanly, perspicuous, commofiraeme book, and (very judi- 
ciously in our view) .omits the' colloquial epithets of personal 
afiectioD, with whidi missioparies are wont to clothe meir naiw 
ratives, and which, although perfecdy proper in private com-^ 
nunications, appear trite and format in the view of the wcHrld. 

The missionaries did not foi^et to avail themselves of thrir 
superior knowledge, to enlighten, as far as possible, the daiic 
inlelligence of the Hawaiians, as to the origin of volcanoes 
firom physical causes, operating according to the laws imprea» 
sedon matter, by the omnipotent and all-^wise Creator, and they 
strove by every means in their power-, to subvert, their super- 
stitious belief in the agency of demons of fire and earth- 
quakes, whom it was necessary to pro{Mtiate by penances, sa- 
crifices and privations, mingled with habitual slavish fear. 

We conclude by expressing the hope that we may soon.be 
fiivoured with other productions,, si^iilar to that fi^m which 
we have now made such copious extracts. We trust that ^ 
who may peruse diese remarks, will be inclined.to read th^ 
volume or the missionaries. Besides what relates to the mis* 
sion, they w91 find very interesting notice of the scenery of 
the country— -of its vegetable productions^ and of the manners 
of its inhabitants. It appears that on one occasion, ^* the na- 
tives produced fire by rubbing two dry sticks together." 
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Eruption of Long Lake and Mud Lake, in Vermont. 



aT. II. — Description of the Eruption of Low LaTce and 
Mud Lake, in VermOMjOnd of the desolation effected 
hj ilie rush of the waters through Barton Rivera and the 
lower country J towards Lake Metmhremagogt in the ium^ 
mer of 1810, in a letter to the Editor, By Rev. S. Ed* 

WARDS DWIGHT. 

BofifTON, Apri] 4, 1826. 

It DEAR SIR, 

I left Burlington on Monday, Aug. 18, 1823, and pro- 
eeded on horseback, in company with Mr. — — — , an alum- 
u of Burtington College, to Craftsbury, 60 miles; where 
f arrived at 2, P. M. on Tuesday. Through the kindness 

my fettow traveller, an inhabitant of Craftsbury, I was 
»le to engage a select and very agreeable party of five gen- 
^men to accompany me, on the succeeding day, to the bed 

LoNO Lake, in the town of Glover, — ^the lake which was 
iptied of its waters in the summer of 1810. In the course 

the afternoon, I had leisure to examine the local situation 

Craftsbury. This village is built on a table-land, rising 
ruptly in the centre of a deep valley, which surrounds it on 

sides, and separates it, at a moderate distance, from hills 
nerally of the same height with itself, but occasionally as- 
ing to a greater elevation. This table-land is about three 
les in length, and one and a half in' breadth. The valley 
Tounding it was once probably a lake, and the table-land a 
ge island in its centre. At present it is almost an island : 
e river winding more than half round it, in its progress 
*ough the valley, and a second nearly completing' that part 
the circuit which the first had left. Its situation is more than 
mmonly beautiful and picturesque ; and, in connexion with 
fier more solid advantages, bids fair to render it one of the 
>st pleasant and flourishing villages in the state. The pop- 
ition planted here are of a superior character ; and it gratified 
* to learn that the village reading-room, or athemeum, was 
^larly furnished with the most important reviews and mag* 
ines of England and the United States, as well as with the 
izettes of the latter. The village is well-buik, and every 
ing indicated good order and general prosperity. 

Piecisely at 4, A* M. of Wednesday, I sat down with one 
' my companions to an excellent breakfast, which was ren- 
ired more hearty firom the reflection that we might fare worse 
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before the day was over ; and at five we were all on our lue- 
ses. We rode eastward, through a country chiefly forested, 
twelve or fifteen miles, to a scattered hamlet in the north part 
of Glover, called JiTeene- Comer, and settled by enugranti 
firom Keene, in New-Hampshire. As we began to descend 
fit>m the high grounds towards this hamlet, we first saw the 
valley of Barton river ; originally resembling the valleys of 
other streamlets of a similar size, but, at the time of the eflhx 
of the lake, excavated into a broad, deep channel, with perpen- 
dicular banks ; in the bottom of which the stream had worked 
out for itself a somewhat deeper bed. This river, which is 
here too small for a mill-stream, issues firom Mud Lake, four 
miles south firom Keene-Comer, and after running northward 
firom this hamlet about seven miles to the village of BartoOv 
turns somewhat to the north-west, flows about fifteen* mileSf 
and is discharged into Lake Memphremagog. I was most 
agreeably sur]N*ised, as I descended the hiUs which overlook 
the valley of the river, to find the ravages made by the flood 
so distinctly visible, after the lapse of thirteen years^ - Onr 
first view of the desolation presented a gulley^^ or excavaticm 
in the earth, extending up and down the river as far as its 
course was visible, and varying in breadth firom twenty to 
fi>r^ rods, and in depth firom twenty to for^ feet. This im- 
mense channel, except w;hat had been previously worn away 
by the gradual attrition of the streamlet, had. all been hoflow- 
ed out at once by the violence of the torrent. Its sides were 
precipices of earth or sand, every where indicating the iavnl- 
sion of the mass which had been adjacent, and exhibiting in 
firequent succession, large rocks laid bare and often jutting 
out into the gulley ; and near the top the uncovered roots of 
trees, which, having been partially undermined by the water, 
iftill nodded over the precipice. The bottom of this channel, 
as far as we could see, was covered with larger and smaller 
rocks and stones, and in some places with extensive deposits of 
sand. The sight of tins vast excavation only heighliaied our 
conceptions of the effects of the flood, and satisfied us that in 
our visit to the bed of the lake whose waters had occarioned it, 
we should not be disappointed. 

* The word guUty^ ii the word employed by the inhabiUnU to denote the 
deep path in the earth, which the torrent hollowed out for its o«m passage ; 
and I use It for wani of a better. It is, however, a word of not unfifei|mt 
occurrence. 
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Having en^ged a dinner at a sorry substitnte for an inn, 
we turned to the sonth, and ascended Barton River, about 
ibnr miles4 In order to see the ravages of the flood more per- 
fectly, we left the usual path on the left bank of the galley, 
and rode all the way in its bed, over ground regularly ascen- 
ding, until we came upon the northern shore of Mud Lakg. 
This lake was originally the source of Barton River, and 
lay Greedy in the path along which the waters of Long 
Lake flowed, at the time of its evacuation. Here, of neces- 
sity, we left the gnlley, and rode along the eastern shore of 
Mud Lake, until we had passed it ; when, resuming our route 
in the bed of the gulley, we found the ground ascending very 
rapidly, until we entered the bed of the discharged lake. 
Having rode about half its length, we tied our horses, and 
pursued our way on foot, through the middle of its bed 
to the sttodiem end. Here, ascending the bank to the 
-origioal water-level, we could survey the whole bed of the 
Jake, with its shores and the surrounding scenery* 

From my own personal observation, and from minute in- 
quiries mad^ of several individuals who were concerhed in let- 
ting off die water, and of several getitlemen who were present 
"at the legal investigation which it occasioned, I possessed 
myself of the following facts. 

Long Lake, before it was drained, was a beautiful sheet of 
water, about *a mile and a halfin length from north to south, 
and, ifi4iere largest, three fourths of a mile in breadth. For 
about five hundred yards from the southern extremity, die lake 
Was very narrow ; and to this distance its water was shoal, 
having been no where more than ten or twelve feet deep. 
Here there is a sudden and steep descent in its bed, to the 
depth of a hundred feet. Here also the lake opened rapidly 
to the breadth of half a mile, and then more gradually to three 
fourths of amile. The depth also increased in the broadest part 
to one hundred and fifty feet, and did not diminish until within 
a small distance of the northern extremity', where the lake wdA 
about half a mile wide. 

The eastern and western shores were bold, and rose imme- 
diately from the surface into hills of moderate height. These 
hills gradually subsided into plains, as they converged near 
die two ends of the lake, to form the northern and southern 
shores. The lake was supplied with water by a small rivulet; 
which still continues to flow in on its western side. Ar tlie 
southern extremity, over ground scarcely descending, an4 
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through a channel of probably not more than a yard in width, 
the water of the lake flowed out in a dull streamlet toward the 
south-west, and between trees, shrubs and iy>cks, worked out 
for itself a sluggish passage. This was the original outlet of 
the lake, and the remotest head-water of the river La Moelte, 
a tributary of Lake Champlain^ The northern shore was 
generally Iqw, rising not more than five or six feet above the 
surface of the lake ; and consisted of a narrow bolt of sand» 
succeeded by a bank of li^t sandy eartli. The country aB 
around the lake, as well as along itsoutlet at the southern ex- 
tremity, was one unbroken forest* 

The distance from the northern end of Long Lake to the 
sondiem end of Mud Lake, was about two hundred rods^ 
There was no original communication betweeen them : the 
waters of the former, as we have already seen, having been 
discharged, towards the south, and those of the latter, ti>- 
wards the north. The ground between the two wbs covered 
with a thick forest, and formed a very rapid declivity, .from 
Long Lake towards Mud Lake. The low bank of sandy 
earth which formed the northern bounda];y of Long Lake, 
continued of an uniform height for about five rods from the 
shore, where, becoming more firm and solid, it descended so 
rapidly towards Mud Lake, that the perpendicular descent 
between the two, in the distance of two hundred rodfi» was at 
least ttvo hundred feet. 

The bottom of Long Lake near the western shore was 
rocky ; at the southern extremity, beneath the shoal water, it 
was a mound of sandy earth ; and diroughout the great body of 
the lake, r. as either sand or mud. The mud was black, lig^ 
and loose ; when wet, flowing like water, and when dry,;of a 
blue colour, and light as a cork. The descent at the north- 
ern shore was bold and rapid ; and on the bottom, near the 
shore, was spread out a calcareous petrifaction, or deposity 
called by one of the workmen a hard-^aUj of the thicknesg' 
generally of two or three inches, though occasionally of nx or 
eight. I saw numerous fragments of it ; and one, which I 
brought home, was an inch and a half thick, and had the so- 
lidity and hardness of limestone. Its upper surface was of a 
light yellowish brown colour, and had the smoothness of a 
stalactite ; while the lower was rough and uneven, embody- 
ing pebbles, sand, weed^, and other coarse substances, . on 
which the calcareous deposit at its first commencement had 
settled* The firacture, to use the sprightly language of my 
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principal informant, one of the individuals concerned in let- 
ting c5flr the water, resembled yroarcn gravel.' 

This hard-pan, reached out from the shore into the lake, 
for a breadth of five or six rods, resting on the bottom ; and 
was found along the whole northern extremity. Being rath- 
er feebly and donbtfuUy sustained by the mass of sand under- 
neath, on which it lay as on an inclined plane, it supported 
the superincumbent water, and formed the only solid barrier, 
which prohibited the contents of Long Lake from descending 
into Mud Lake. 

Mud Lake was originally three-fourths of a mile in length 
from north to south, and half a mile in breadth. Its shores, 
both on the western and eastern sides, soon rose into high 
grounds ; between which, and over the bed of Mud Lake, the 
waters of Long Lake, if let out northward, must necessarily 
pass. The bottom of Mud Lake was a mass of thick deep 
^ud, tougii and gritty, of a rusty dark blue, many feet ia 
thickness, and when dry becoming of a pale blue, and of a 
hard solid texture. This lake w^ originally deep, though 
less so than the other. Barton River, its outlet, descended 
very rapidly through a rough uneven country, over a bed 
of sand and pebbles, ibr about five miles, and then more 
gradually, and vviih a margin of meadow on each hand, for 
six miles, to theviUage in Barton. All this distance, with the 
exception of a few- cleared spots at Keene^Comer, and in 
Barton,- the country was in 1810 a thick forest, on both sides 
of the stfeam, to its very banks. At Keene-Comer, four miles 
ih>mMnd Lake, stood a grist-mill and a saw- mill, both own- 
ed by -a Mr. Wilson ; but the stream was so small that, in the 
dry season, the suj^ly of water was insufficient for the mills. 
About 1 miles lower down, it unites with a still lai^er stream 
from the right, the ondet of Belle Pond, a beautiful lake in 
Bstrton* Two miles further down was another grist-mill, 
owned by a Mr. Blodget; and three, miles lower, were the 
mills of a Mr. Enos. 

The insufficient supply of water at Wilson's mills, was a se- 
rious inconvenience to die inhabitants of Keene-Comer, as 
well as to the proprietor hunself. The comparative elevation 
of the water in the two lakes, and the nature of the ground 
between them, had long been known at the hamlet, and had 
fi-equently provoked discussions of the question. Whether it 
was not practicable to let out a part of the water of Lon^ 
Lalce into Mud Lake, and thus furnish mn additional nipply 
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io the mills on Barton River. These discussions always end* 
ed in an affirmatiTe decision ; and the disposition to test it» 
correctness regularly gaining strength, as the practicability 
and importance of the measure were more and more develc^ 
ed, it was at length resolved, in out-of-door convocation, 
that the thing should be done; and the 6th of June, 1810, 
the day of the general election in New-Hampshire, 'which, 
out of respect to their parent state, they had usually observed 
as a holiday, was selected for the purpose. 

On the morning of that day, about 100 individuals from 
Glover, Barton, and several of the adjacent towns^ assembled 
at Eeene-Comer, with their shovels and spades, their hoes 
and axes, their crowbars and pick-axes, amd their ca&Ueem^ 
and voted that they would march to Long La^e, and there 
have ." a regular Election Scrape.^^* They arrived at the 
scene c^ action about 10 o'clock ; and having selected the 
sqpot which seemed most feasil^e, began to cut down the trees, 
and to dig a channel for the water across the bek of sandy 
earth which constituted the northern boundary of the lake. 
At 3 o'clock, a trench five feet wide, five or »x rods in length, 
and seven or eight feet deep was completed*^ ' It began with- 
in a yard of the water, and reached to the brow of the -decliv- 
i^ towards Mud Lake ; yet graduidly descended in its line 
of directicm, so that when the smaH remaii^itig mais of sand 
in the trench should be removed, they might see the waters of 
the lake flow out without intermptioa, to increase the b^U« 
stream of the village. 

At length, the command being given that all hands should 
leave the trench, the mass of saad left in it, with a portion of 
that under the bard-pan, were removed ; and as large a ^ieoe 
of the hard-pan, as their pick-axes wocdd reach, was broken 
off. The water issued at first through the chasm thus made, 
with a moderate degree of force ; but to the great surprise of 
the workmen, it did not run off into tbe trench. One fact 
having an important bearing on tlie ultimate sueoes^ of their 
enterprise, had escafx^d their observation. The saad isnder 
the hard-pan was a species of quicksand; and 4he issuiog 
Stream, instead of flowing obliquely towards the declivity, be- 
gan to sink perpendicularly beneath the hardrpan^ and to 
wvurkdowu a poition of the i}uicksand, so that it dissq»pear- 

* Scrape in this sense is a colloquial Americanism, and denotes afrolk. 
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cd with the water.* Id a few moments a large amount of the 
sand under the hard-pan was washed from beneath it, and 
the portion of the hard-pan. thus undermined, being unable 
to sustain the immense pressure, gave way. This occasion^ 
ed a violent rushing of water to tibe deeper outlet thus form- 
ed ; which in ifs turn, sinking under the hard-pan, and wash- 
ing down a still larger portion of the sand on which it rested, 
occasioned a still broader and deeper fracture of the hard- 
pan ; and prepared the way for a still more violent gushing 
of the water, and a sdOU wider and deeper gulf in the sands be- 
neath, until all traces of the original trench had vanished. 
This process was repeated a considerable number of times, 
every fiucture of the hardrpan being more extensive than the 
pdreceding ; until, by the undermining force of the water, a 
deep gulf was worn where the trench had been, several. rods 
IB widdi» and descending immediately and rapidly towards 
Mud Lidce. 

Jmstas the efflux of the water commenced, four or five of 
ihe workmen pushed out into the lake upon a raft ; intend- 
iDg to aoss its northern end, and on their way to sound an 
hurrah becoming the occasion ; but, the alarm having been 
given, they put to shore, and had barely left die ground on 
which they landed, when it disappeared. One of the others, 
having remained too long at work in the trench, was struck 
by the torrent ; and the ground being washed from beneath 
YatBf be woiild hsive been carried away, had he not been 
caught by the hair of his head. Another, waiting too long to 
witness the violence of the water, was forced partly under 
^ earth ; and it was owing probably to the momentary re- 
si^taace presented by the roots of a large tree, against which 
he ^aA dhven, that he, and those who came to his assistance, 
w«re saved* These accidents induced the workmen to re- 
treat wkh rapidity from the sides of (he widening guK In 
the language of one .of them, they felt the ground beneath 
*^ quiver, quiver, quiver," as they ran away with all possible 
9peed, to save their lives. Having all at length got out of 
danger, dwy stood on firm ground, near the lake, and oft 
both si^es of the widening chaSm, and dbserved the progrelt 
of the .«ksolati»a. 

As the water rushed from the southern towards the north- 
ern ex^emily, it forced up upon -the shore a large mass cff 

*> I had all this account of the proceedings from one of the men, who wa^i 
f^us in itti§. 
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the soft, oozy mud, several rods above the existing watcN 
level, on either side of the outlet. This mud remained sta^ 
tionary for some time, and on its surface a large number of 
the fish of the lake lay snapping and flouncing. Just as one 
of the workmen was venturing into the mud to secure some 
of the fish, the water having chiefly run out;i the two masses 
of mud, being no longer pressed upward- by the force of w»- 
ter, slid down at once into the gulf, and were inunediateljr 
swept away. 

This process of undermining and fi'acturing successive por- 
tions of the hard-pan having been continued about twentjr 
minutes, a passage was forced through it, down to its lomf 
extremity ; and the superincumbent water of the lake, being 
dius left wholly without support, flowed with such impetnorily 
towards the northern shore, that it all gave way, to the width 
of more than a quarter of a mile, and the depth of 150 feet 
The whole barrier being thus removed, the entire mass of wa- 
ters rushed out with inconceivable force and violence-; and, 
^e northern end being the deepest, it was but a few moments 
before a volume of water, a mile and a half in length, about 
three-fourths of a mile in width, and firom 100 to 150 feet in* 
depth, had wholly disappeared. 

The hberated mass of water made its way down the de- 
elivity, to the valley of Mud Lake, tearing up and bearing 
before it, trees, earth and rocks, and excavating, a channel rf 
a quarter of a mile in width, and from 50 to 80 feet in depth. 
With the immense momentum which it had gained, it flowed 
into this valley, forcing forward, with irresistible impetuosity, 
the spoils which it had already accumulated ; tore away 
masses of earth firom the high grounds on each side of the 
lake ; excavated the whole bottom of the valley, including 
the shores of the lake, to the depth of periiaps 30 feet ; and, 
with the additional mass of water thus acquired, made it| 
way down the channel of Barton River. • 

Mud Lake had originally a narrow outlet, and rising 
grounds of moderate height bounded it at the northern end. 
The accumulated torrent, bearing along the gathered spoils 
of its own desolations, brdke away this mound in a moment^ 
and following the course of the river, rushed down the kin$f 
and rapid descent of five miles towards the flats in Barton.. 
Through all this distance it tore up and carried away the for- 
est trees, and hollowed out to itself a path in the earth, vaiy- 
ing from 20 to 40 rods in width, and fh>m 20 feet jto 60 jp 
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idqith, so that every trace of the ori^nal bed of Barton River 
disafqpeared, and die river was left to choose for itself a new 
bed, many feet below the old one in the bottom of the gulley. 
Id some instances the excavation was narrower, in conse^ 
qaence of huge rocks on both sides, which the torrent could 
not move ; but in such cases, amends were made in its great- 
er depth. Where an immoveable rock was found on one 
ride only, it usually altered the coiu-se of the torrent, without 
materially diminishing its breadth. Wherever any such ob- 
gmiction made an eddy, by stopping momentarily the tor- 
rent's progress, the effect was still observable in deposits of 
Mud, immediately, above the obstructions, varying in depth 
ind extent with die time during which the water paused, and 
the saHbce which it covered at the moment. Some of these 
ire to acre or more in extent, and 20 feet in depth. In these 
caaes there was usually a deposit of the floating forest trees. 
At Keeoe-Comer, it not only swept away die grist-mill and 
law-mill of Mr. Wilson, with the mill-dams, but the mill- 
dtes, with all the ground beneath them for many feet, as well as 
die bed of the river by which they had been imperfectly sup- 
plied. A man in one of the mills, hearing the noise of the 
approaching flood, ran to save himself; and had but just es- 
ci^ed from its path, as it went by. His horse, tied at a post 
near the mill, was swept away, and was afterwards foimd a 
§;reat distance below, literally torn to pieces. 
. About a mile below the mills, the torrent entered a more 
level country ; where the river had been wont to glide 
through a broader valley, and was generally bordered with 
flats or intervals of some rods in width, covered with forest 
drees. Here this moving mass of trees, earth and water, ex- 
panded itself as the country opened, and with the velocity ac^ 
quired in its -long descent, marched onwards in its work of 
desolation. Not satisfied with tearing up the trees, it remov- 
ed the earth beneath them to a considerable depth, and bore 
away, masses of earth from the sides of the high grounds, by 
which the original valley of the river was bounded. These 
it left precipitous ; exhibiting on the perpendicular face, de- 
nuded rocks and roots of trees, and in every place pointing 
out the exact breadth of the torrent^s march. The trees on 
the brink, which were not destroyed, showed strong proofs of 
violence ; proofs which were ofteta discoverable at the end of 
thirteen years. Wherever the original valley narrowed, or 
suddenly changed its course, and its boundaries were too fimi 
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to be pushed away; the torrent, receiving a momentaiy 
check, became narrower and higher, and left deposits of sand 
and of trees in the valley, and frequently on the high gronndi. 
The forests were thus levelled, and the excavatton condnned 
some distance below the mill of Mr. Blodget, 14 miles fitnta 
the lake. There, owing to the widening of the hills, and the 
more cleared stafe of the country 9 it gpradnaHy ^pent its force, 
though many marks of its ^mlem^ are * witnessed all the 
way to Lake Memphremagog. Through the more lef«l 
country, the excavation which it left to incDcate hs pMh, 
varied from 30 to 60 rods in width, while its avei^age'cfepth 
was probably from 10 to 15 feet. 

An inhabitant of Barton, who was standing at the tfihe on 
i high ground, told me, that, hearing the noise, Re looked m 
the stream and saw thSe flood marching rapidly ibrwara^ 
opening itself a path through the valley, aiid bearing a mov^ 
ing forest on its very top ; so that thoise who were with hkn 
gave the alarm, that the forest fi*om Glover wa» coming down 
upon Barton. The house of a Mr. Gronld, in Barton, stand-r 
ing 15 feet above high-water mark, was witfahi* the track of 
the torrent ; and himself and his wife were at honie.* Alarm- 
ed by the noise, he caught )ris wife in his arms,. and carried 
. her up the bank ; yet it was with the utmost difficulty that 
they escaped. The water rose to the eaves cf'the house, 
and removed it from its foundation ; but bearing it against 
some stumps of trees, which were very firmly braced in the 
earth, it remained there when the flood had subsided. The 
saw'-mill of Mr. Blodget, with the mill-dam, was entirely swept 
away, as was every bridge on Barton river, between Mud 
Lake and Lake Memphremagog. At EnosV Milk, 5 
miles below the 'rillage of Barton, and 17 below Long lake, 
the torrent retained so much of its impetuosity that it moved a 
rock, supposed to be of 100 tons in weight, a number of rods 
from its bed. * 

Some of the deposits of sand were very extensive ; and the 
changes eflected by the deposition were different in fifferen^ 
species of soil. Extensive tracts of the flats on Barton river 
were fine meadow land; while othei' tracts were sunken 
swamps. The former, so far as they received the depbdts. 
Were left mere fields of barren sand ; while the latter were 
converted by them in a short time, into the richest meadows. 
One swamp, to the amount of two hundred acres, and several 
others to the amount of three hundred more, were thus reco^'- 
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ered ; while varioiis tracts of meadow, in all about fsat hun^ 
dred acres, were permanently ruined. 

Masses of wood were deposited, in greater or less frequen- 
cy, akmg Ae banks of die gulley, as well as in much larger 
heaps in those places where the progress of the torrent was 
mooientarily suspended. Some of the men who witnessed it, 
loU me that tens of thousands i)i cords, a quantity which 
codlil not be calcnlaited, were thus left in Barton, besides a 
V9A amount floated further down. Near the church in Bar- 
Con, a field of twenty acres was covered with deposited timber 
Co the height of twenty feet* In several places, where the tor- 
rent was powerfully obstructed and suddenly narrowed, (as I 
was informed by two of the inhabitants,) the timber was piled 
«p by the force of the stream, to the height of 60 or 80 ftet* 
Vast cpiantides of it were sunk under the sand. That which 
lay upon the sor&ce was burned as fast as it dried, and they 
had been bnramg it continually to clear the land ; yet many 
Uteres of meadow still remained covered with timber ; and 1 
also saw numerous large heaps of it skirting the edge of either 
bank. The kinds of timber were spruce, cedar, hemlock and 
hackmontak. The trees were much bruised, the branches 
generally broken, and the bark pealed off; while the trees 
left standing near die two edges of the torrent, were princi- 
pally killed. 

I was informed that deposits both of wood and sand were 
made in this manner, on both sides of the torrent's path, all 
the way from Barton to Lake Memphremagog ; and that 
large quandties of forest trees were strewed over the surface 
of the lake. The hard tough mud in* the bottom of Mud 
Lake, was all forced out and carried away, and was seen scat- 
tered in smaSer and larger masses — some, of the size of hay- 
cocks — for a great distance along the progress of the torrent, 
and over the adjoining fields. 

Several of the workmen informed me that when the northern 
barrier of Long Lake gave way, and while die waters rushed 
down the declivity into Mud Lake, the convulsion shook the 
earth like a mighty earthquake ; and that the noise was 
louder than the loudest thunder, and was heard for many 
miles around. One of them, whose house was more than 
five miles from the spot, told me that the noise there was so 
loud diat the cattle came running home, with the most obvi- 
ous marks of terror and alarm ; and that his family siq)posed, 
unta fab return, that there had been a tremendous earthquake, 

VOL. I.— NO. 1. 7 
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iBUXompanied with loud thimden The noise and agk^tiot 
were also very great, while the torrent made its way down^ 
Ward, from Mud Lake to Keene-Comer ; and even during 
its progress in the fnore level region, greatly alarmed all the 
surrounding country^ 

The waters of Long Lake were undoubtedly caleareou$, 
I saw on the bottom many siliceous rocks ; but the fissures of 
these rocks were frequency filled with deposits of limestoner 
^liere were numerous masses or rocks of limestone, of a blue-' 
ish black colour, occasionally imbedding pebbles of a differ* 
ent colour and genus. Some of these masses were exceeding* 
ly hard and firm, others were only brittle, while others were 
mable, and others still were heaps of blueish black limestone 
dust — the embryos of rocks which had not yet received the 
cohesion necessary to bind them into solid masses, when the 
matrix in which they were forming was dissolved. Probably the 
black spongy mud of Long Lake was chiefly of this charac- 
ter ; as this very substance, when wet, has a similar appear- 
ance. In various places on the bottom of the lake, are depos- 
its of a friable white substance, which is almost pure carbo- 
nate of lime. This substance, as we shall have reason to see, 
was much more abundant before the emptying of the lake* 
Had a skilful mineralogist been with me, he might doubtless 
have made important discoveries. 

The bottom of the lak^ was in some places boggy, but gen- 
erally so dry^ that we could walk over it without difficulty. 
It W8(s extensively grown over with sedge and other weeds, 
and in many places with shrubs and young trees. The ori- 
ginal water-level of th6 lake, was generally discoverable 
along the shores. The same rivulet still flows in on the west 
side, which originally supplied its waters ; but it now flows 
out at the northern end into Mud Lake. It is about a yard 
oyer ; and, as no reason can be given why it should have di- 
minished, I conclude that this was the size of the outlet of 
Long Lake. The flood lefl obvious traces of its violence 
within the bed of the lake. At the southern end, the water 
on the shoal, not more than 10 or 12 feet deep, rushing down 
the pitch into the deeper part of the lake, swept down a con- 
siderable mass of earth and rocks, and near the middle of the 
pitch, from east to west, formed an excavation, or trench, 
about one hundred yards in length, narrow and shallow at its 
commencement, but widening and deepening all the way to 
the bottom, where it is several rods in width. On both shores 
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of the lake, the force of the water tore away large masses of 
earth, forced rocks out of their original bed, and, in various 
instances, Isdd bare the surface of extensive ledges of rock, 
which had been previously imbedded in earth ; leaving them 
projecting a considerable distance beyond the line of the 
shore. These efiects were most marked towards the northern 
end. About twenty rods from that end, an excavation, or 
trench, commences in the bottom of the lake, and continues 
to widen and deepen, until it coincides with the deep gulley 
at the outlet. 

The fiuface of Mud Lake is at least 30 feet lower, in the 
opinion of the workmen, than before, and has not more than 
half of its original extent. The soft mud from the bottom 
of LK)ng Lake, flowed into Mud Lake,* and took the place 
of the hard, tough mud, which ori^ally formed its bed. So 
large was ike supply, that Mud Lake is now shallow — ^having 
been filled up at the bottom, as well as cut ofl* at the top by 
the abrasion of the torrent. I saw perhaps twenty of the 
trees, whicb had been left in it thirteen years before, standing 
up from its bottom, in various directions ; and the length of 
their stems, above the water, indicated that the depth was 
moderate. Before die draining of Long Lake, Mud Lake 
had no lime; but large quantities of the white friable 
carbonate of lime were brou^it down and deposited within 
and around it, -so as to render the manufacture of quick-lime 
a regular employment for several of the inhabitants. 

Mr. Bknlget, the proprietor of the mill destroyed in Bar- 
ton, instituted a suit against some of the individuals employed 
in letting out the waters of Long Lake. In the course of 
die trial, the whole history of the event was brought to li^it. 
He laid tns damages at 1000 dollars ; but, pendente lite^ com- 
promised Ae matter for 100, on condition that each party 
should pay his own costs. 

It was doubtless a favourable circumstance, that Long 
Lake was drained, while the country on Barton River was a 
wilderness. From the singular configuration of the adjacent 
ground, it is certain that its contents would sooner or later 
have been emptied into Mud Lake ; and had the discharge 
been deferred, until the country had been well settied, the in- 
jury would have been incalculable. At the time when the 
event occurred no material injury was done, and an essential 

" This Imke was witkout a name, imtU thif event procured for it this less 
poetical than appropriate designation. 
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•ervice rendered the commanity; as the bed of the laiks fmw 
nidies an advantageous site for a road leading to the coontiy 
eastward of Glover, which the hills had previously rendered 
impracticable. Such a road had been seriously proposed 
when I was there ; and my only objection to the meastue 
lay in the fiict, that, by efikcing the vestiges of desolati<w, it 
would violate the rights of philosophical enquiry. 

This event appears to confirm an opinion, extensively en- 
tertained in this country, respecting the changes which vari- 
ous parts of its surface have in former periods undergone. 
Valleys are here and there found, with streams of watar pass- 
ing through them, surrounded on all sides by high grounds, 
except a very narrow passage for the stream to enter, and an- 
other for it to escape ; and in both, the whiJe appearance of 
the ground indicates that the high grounds actually met, in 
some former period ; that the valley was originally a lake ; 
and that its water was discharged by a waler*falL There is 
so much resemblance, between the bed of Loi^ Lake and 
some of these jdaces which I have examined, that I cannot 
doubt the correctness <^ this opinion. Had the waters of 
that lake been discharged two centuries earlier, its bed, and 
the gulley which it formed, would have been filled with a 
thrifty forest ; and the evidence that it had ever been a lake, 
would have been no morre satisfactory than we now possess, 
that the places to which I have alluded were once filfed with 
water. We now know the fact, however, that lakes may be 
suddenly and finally emptied, and their beds changed to fer- 
tile valleys, so as to lose, in no great length of time, aU traces 
of the immediate action of water* 

Several individuals, well acquainted with the countiy, in- 
formed me that the ground at one extremity of Lake Wil- 
loughby, which lies a few miles east of Barton, is formed like 
that at the northern extremity of Long Lake ; and that its 
waters could be discharged with even less labour^ than were 
those of the latter. Lake Willoughby is about seven miles 
long, about three miles wide in tfa^ broadest part, and very 
deep ; and its waters, if thus discharged, must flow soutii- 
eastward, through the valley of the Presumpsick, into the 
Connecticut. Could the discbaige be achieved without too 
much hazard, it would be an incalculable advanta^ to a 
large extent of country ; as a long range ef towns in the 
neighbourhood of this lake, are separated from the Con- 
necticut by a chain of pathless mountains, through which na 
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road can be ffmnedy except over the emptied bed of Lake 
WiUoii^ibyy and are thus compelled to find their market 
down the valley of the Prestunpsick ; a fact which has almost 
entirely {Hrevenled their settlement. 

After we had examined the bed of Long Lake, and 
the ravages which ks waters had ocoadbned, as long and as 
minutely as our time would permit, we returned down the 
guUey, and arrived at our inn at 3 o'clock, where we sat 
down to a meal rendered welcome by labcMious exercise and 
the fasting of ten hours. Immediately after, bidding four of 
my companions adieu, I rode down the river in company with 
the fiftli, to the village of Barton. Our course was on the 
eastern bank of the gulley , and every step of the way I could 
witness the desolations of the torrent. Taking the whole ex- 
cavation, for the twelve miles in which I followed it, it is the 
highest exMbidon of the effects of physical force, instantane- 
ously exerted, which I have yet seen. 

At Barton, where my companion left me, I lodged at an 
inn near the outlet of Belle Lake^ a sheet of water of the 
size of Long Lake, and in its situadon and environs eminently 
romantic and beautifuL On its northern side, loffy perpen- 
^cular cliffs of white granite, said to be not less than 100 feet 
in height, project into the water. As seen from the southern 
shore, the fi^nt appeared columnar, and it was easy to fancy 
it a gigantic edifice, fiimi^ied with its appropriate suite of 
piUars and jHlasters. The waters of the lake had that pecul- 
iar crystalline transparency, which belongs to the laJ^es of 
every granitic region. It could not be doubted also, that 
choice siliceous crystals might be found among the cliffs ; but 
the solution of this point was reserved till my return. In the 
mean tinie, as a grammatical objection could be urged agadnst 
the name Belle Lac^ and as the good pe^le in its vicinity 
might whottv have misconstrued &e name JSeau Lake, taking 
the epithet ieau fof a noun instead of an adjective ; I con- 
cluded, for aU these reasons united, to call it-— The Crtstal 
Lake — a name which all other persons who please are at full 
liberty to ado|it ; but the propriety of which no one can fair- 
ly question, untU, in a fine summer evening, near the hour of 
sun-set, when the gold of the clouds in the western horizon is 
all bufl^ihed anew, he walks enraptured along the riiore of 
tUs lovely sheet of water. 

In the morning I started in fine season fi>r Lake Mempbre- 
9Mig% 9 bi^ af^r a ride of eight miles, finding my horse 
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lame and my health feeble, and the road not only iodifoeot, 
bat at a distance from the river's bank ; and reflecting how far 
I was from home, in a country where no stage-coach conld 
travel; I resolved, after a conflict of ten minutes, to ton 
about. This I most reluctantly did; and, after passing my 
fam, as well as the whole southern shore of the Cr3rstal Lake, 
and casting many a look at the Giant's Castle, with a deter- 
mination to atone for my existing neglect at some future pe- 
riod, I bade it adieu, and entered the wilderness, on my way 
to the valley of the Presumpsick. 
I am, &.C. 

S. EDWARDS DWIGHTt 
FROF. SILLIMAN. 



Article III. — Practical remarks on the shell marl region 
of the eastern parts of Virginia and Maryland^ and upon 
the bituminous coal formation in Virginia and tkecontigw- 
ous region; extracted from a letter to the Editor^ by 
James Pierce. 

In a recent examination of the eastern part of Vir^nia and 
Maryland, I have ascertained that rich shell m^l, of marine 
origin, and apparently in very extensive beds, is of frequent 
occurrence, from the ocean to the western termination of the 
district distinguished as ailluvial on geological maps, a dis^ 
tance of 130 miles. It is foimd on the banks of James River, 
on the Appomattox to the vicinity of Petersburg, on York 
River and its branches, on various parts of the Rappahan- 
noc, from Fredericksburg to the Chesapeake Bay, near the 
Potomac from its mouth to within eight miles of the City of 
Washington, and in numerous plaoes between the Potomac 
and Patuxent. It occurs in many sections of the eastern 
shore of Maryland and Virginia, and is extensively diffused 
adjacent to saline waters, where, from the inefficacy of gyp* 
sum, it is most beneficial. This marl is often disclosed in 
sinking wells, and in ravines formed by minor water-courses^ 
and exists in places sixty feet above the ocean. It resembles, 
in composition and useful properties, the calcareous marine 
deposits of New-Jersey, and the marl beds of North-Caro- 
Bna, described by Professor Olmsted, in his valoable report 
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on the geology and mineralogy of that State. Its earthy 
base of clay and sand is rich in carbonate of lime, derived 
firoia the decomposition of shells, and in animal remains of 
ocean and land, relics of the antediluvian world, embracing 
in various stages of decay, numerous marine shells of extinct 
and existing species, gryphites, belemnites and bronchias, are 
remarked. Univalve shells, of the genera, nautilus, murex, 
turbo. and dentalium, occur— ^and bivalves half afoot in di- 
ameter. 

Teeth of the mammoth and i^ark, of unusual size, are 
found in marl beds, adjacent to York River. On the eastern 
shore of Maryland, large scallop shells, teeth conjectured to 
belong to the elephant, spines of large fish with vertebrae half 
a foot in diameter, entire skeletons of fish, and human bones, 
are reported as occurring in marl dq>osits. 

Bones ascerudned to belong to the human frame, have been 
preserved in diluvial calcareous beds, in Saxony, blended 
with hones fix)m tropical regions. 

.£xtensive beds of shells, supposed from description to be 
mostly valves of clams, connected by calcareous cement, exist 
in Maryland, at Marlborough, and other places west of the 
Chesapeake. Thick strata of this shell rock are penetrated 
in sinking wells, and are disclosed on the banks of creeks. 
When indurated by exposure, this stone is not easily brok^i. 
Large shells, of unascertained species, occur in valuable beds 
9S marl, on Potomac Creek. 

Although the great utility of marl, as a manure, has been 
long demonstrated in New- Jersey, by its practical results, yet 
the planters of the south, are not sensible of its value,, or have 
too little enterprise to apply it extensively, but wherever the 
txperiment has been made in Maryland and Virginia, its ef- 
fects have been found decidedly beneficial. It has been ad- 
vantageously applied in the cultivation of cotton, tobacco, 
wheat and Indian com. An intelligent planter, resident in 
the vicinity of York River, informed me that two years since 
be put a dressing of thirty loads of shell marl to the acre, on 
Swly acres of sandy, exhausted ground, gready improving 
the soil ; a crop of wheat on this field the present year is among 
Ae most promising of any in that section of the state. A plant- 
er from die Rappahannoc mentioned a very valuable result 
in M& vicinity in raising various crops from a light dress- 
ing, of marl. A large produce per acre of good tobacco ha!» 
^iceii raised on the Potomac by marling worn o«t land. 
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The recent disclo^ire of marl in nmneroos {daces from 
Long Island to the Mississippi, verifies a soggestion I made 
in a commnnicaticHi on die marl of New-Jersey, published in 
VoL VI. of the Joomal of Science, that this ralnable manure 
would probably be found thronghont the southern sea board. 

Enriched by clover crcqis, Ibslered by gypsum, and by 
■Hvl dressings, the impoveriAed pla n tations c^Vurgimi may 
be rendered veiy prodacliveu A considerable part of the mr 
country of Vii^inia, parliciilarly in the district between the 
Rappahanttoc and Potomac, caUed the Northern neck, ori- 
ginally presented a good soil that sustained Ibrescs of diverri- 
fed timber ; hot when exhausted by tobacco and other crops, 
much of it was abandoned, and its barramess confemed by a 
growdi abnost exclusively pine. 

In the Northern neck where marl abovids, die soil is in 
general a compact argillaceous loam ; enridied, it would be 
well adapted lor wheat and tobacco. In aiany of the eastern 
counties, sand predominates in the surfiwe soil, generally 
resting on clay, and Would be greatly ben efit ted by marl, en~ 
abfing die jdanters to resume tibe cultivation ef thnr oM and 
profitable staple tobacco, litde of which is now nosed in Vir^ 
ginia, within 200 miles of die sea. Under the present sys- 
tem of agriculture, the scnl wiU continue umrodoctive, and 
die planters be progressively impoverished. l¥faeat has been 
within a few years a precarious crop in many counties, firom 
the ravages of the hessian fly and the chintibags ; they oAcn 
destroy whole crops. Many parts of the sonthem Hea board 
are unhealthy for cattle, and not well adapted for ppofitible 
grazing. Though good crops of cotton have been ptodnced 
the past summer on York and James river, and in several 
eastern and southern counties, yet it is apprehended that the 
cultivation of this plant firom its precarionsness in the latitude 
of Virginia, and its fast diminishing value, wiU alford but a 
forlorn hope to the {banters. The summer of 1825 was pe^ 
cnliarly warm and protracted, and cotton mi^ have been 
raised in the states north of the Ohko ; but in ordinary seasons, 
a considerable portion of the boles will not ripen in Virginia 
or the western part of North-Carolina. Profitable cotton 
planting will be ccmfined to the best soils of more southern 
climes. It is possible that the yellow cotton of China, firom 
which nankeen cloth is fabricated, and which is described as 
a hardy plant, might be cultivated advantageously in Virgi- 
nia. Clover and gypsum have been found adapted to die sdl 
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in many of the eastern counties ; few piantM ISa^ ikied t)Rf 
ezperknent in that part of the s^te, but many W Ihe SMeribt' 
liave resuscitated their worn-out lands by thiese t^fl fe i iigli i dtu^ 
iliaries, and' a rotation of crops. This syst^Mi' of agri^lAMf * 
is particularly well adapted for the ar^llaceotHT Iba^V Hi^;My 
colootfed by oxide* of iron^ common iH the raidffl^ cbtihti^ 
In Goochland cotinty, an^ enterprisin|^ planter iilbresised' A)^ 
prodnctiveness of large ti^cts of woi^n-otlt lhild'oFtlni!^cl)«3^ 
aeter, from 8 to 35 bushels of wheat tb the aci%, by tilllifiij^ 
io clover fostned by g^^psiim. I i^emoilced^thilt rifd strj^uk*^ 
ceous loam is the predominant soil of the rollit)^ iht^bf' df 
the soudiem states, from Florida to Maiyland; atld'^het^y 
covers the primitive rdcks for 600 tiiiles. Ft- rifiicli' r^sembl^* 
the soil formed by the disintegratioh of the red^at^tikbebiUr 
sand stone, common in the valley of the Rartton^ Ncf#«-Jei^ 
sey. But there are no traces of this rbck iri'the rctf eahfi di^ 
the soathertt primitive ranige : the rocks belotr, ihostly^rahife 
and gneiss^ contain little iron. Ita' its liatiVe state; tVHf sctil* 
vinas strong* and' clothed with' forests of oak. WhcM' ekhia^st^ 
ed by cropping, it is generally- abandoned^ and rifttHi of its- 
subsequent growth is pinci which oommunleatH nb'ftrtHity tb 
the earth; 

In the southem stutes^ too much'i^ left to die discretiOif'of 
overseers, who fioni indolence and ignoracice are 'aver^ t6' 
inaowdons add atteitipts at agricultural improvements: 
Vdieicver slavery mevails, it is unfashionable for freemen to 
laiNNir; In: the middle and easMrtt couiides'of the sonthefn 
stalei^ not' one planter in thirty personally petfibrms^aSny- es- 
sential -field work. 

If tlie blacks of Virginia were ptased'oflT to* itfdri^' sbtitKeth 
climes, and a white population labouring on sihall famf^siA^ 
sdtuted, it would greatly add to the strength, respectabifltjr, 
andprodiictiveness ofthe state. 

The blmnrinous coal region- of Virginia corithfties to^be 
pMfitably explored^ new shafts are sinking, and' coal oTaltf' 
Uararoved qmdity and in increased quantity raised. 

FVom the pits sonib of James River, a million of buslt^b 
have been conveyed to Richmond the pf^tyear; a dktafitl? 
of 14 miles, at an e^tpense of nine cents the bitshel^tfiib co^ 
of nosing is about four cents. A- rail way can be ' construct- 
ed firom the coal basin to Richmond, over a level or slrglMji' 
indning route, that would save forty thousand ^dMlars annu'- 

sl expense of cartage, and give a fair profit to the ^stockhold*- 
V0L» Li*-^-NO. 1 9 
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«nu The cod is raised by machinery propelled by nmifes;. 
A steam engine was erected at one of the pits, bat absindoned, 
as the sulphuric acid of the water raised from the mine and 
nsed in the boiler, corroded and soon destroyed the iron. 
The coal in a few places ap{M*oaches the surface, and quanti- 
ties were fonnerly obtained with little labour, but it is now 
generally procured by sinking shafts from fifty to four hun- 
dred feet, at an expense of from seven thousand to twenty 
thousand dollars* A considerable proprietor is said to hove 
realised, the past year, a profit of forty thousand dollars, 
from his coal pits. 

Sand -stone, loosely aggreg^ated, mostly coarse grains of 
feldspar and quartz apparently from the veins of granite, is 
the predominant rock penetrated in sinkk^ the shafts. Finer 
and more compact and micaceous sand stone occurs below. 
Adjacent to the coal the strata are more argillaceous and bi- 
tuminous. The coal beds are from thirty to fifty (eet in 
thickness, and appear inexhaustible. In the region west of 
the Alleghany mountains, and in England, strato of coal 
thicker &an six feet rarely exist. In well ventilated shafts,, 
accidents from the accumidation of carbonic acid and carbu- 
retted hydrogen gas seldom occur. Some instances of the 
combustion and explosion of the latter gas at the Richmond 

1>its, were mentioned.' Safety lamps ha\'e not been used, and a 
arge proprietor of coal beds had not heard of the invention* 
The coal in pits and masses on the surface, are liable to 
spontaneous combustion, from the action of sulphur and.ih>n 
connected with the coal. Several old pits adjacent to beds 
now worked, have been on fire many years ; hot air and 
smoke incessantly issue from the shafts, firom die crevices in 
the rocks, and from those in the earth ; beds of coke wiH 
be the result. 

The extent of the coal regioii has not been aacntainedi. 
Large bodies of <;oal have been recently found on the Appo- 
mattox, to the west of Petersburg, and it is probable the coat- 
ranges into North Carolina. A bed of superior coal was 
lately disclosed, twenty miles west of Richmond, on the James 
river. North of that stream, about 400,000 bushels of coal 
were raised last year, and conveyed to Richmond through 
the medium of the canal, the expense of fmght and toll being- 
but three cents the bushel ; but the coal is in general inferior to 
that raised south of the James river. Richmond, fitun its ooib 
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ligoit^o inexbaustible coal beds, and to the rapids of James 
river, is an excellent location fo^ manufactories. 

I noticed in the neighbourhood of Fredericksbiirgi tinder 
sand stone considerably resembling the rock at the Rich- 
mond coal beds, argillaceous strata, embracing vegetable 
impressions and 6mall beds of coal. It is probable coal will 
be found in thi» vicinity ; I observed similar indications in 
stone, quarried near the Potomac, 25 miles west of Washing* 
ton. 

The sand stone found on the Potomac below Washingtoklf 
appears not an old formation. In boring at Alexandria f<^ 
water, after passing through sand stone, described as resem- 
bling the ordinary rock of the Potomac, a ^ratnm of clay 
like foller's earth, was penetrated nesur three feet without findr 
ing its temunation. 



A.RT. W •-'•^Meteorological Observations. By Professor 

C. Dewey* 

The importance of Meteorological Observations is ftenei^ 
ally ^kifowledged. They form the only data from which the 
laws according to winch changes in the atmosphere take 
place, can be derived. Attention to them is continually in- 
crekang in our country. As the proper instruments are pro- 
vided) and observations directed to be made at the different 
military posts in the United States, means are furnishing for 
a more extensive comparison. These means are increased 
by the observations made at the different literary institutions^ 
and by many gentlemen in numerous places in our country. 
Various proposals have been lately made for the publication 
ef a Meteorological Journal, which shall embody the results 
of the observations made over our extensive country. A vast 
Aany of the observations which have been published, and 
which are now making in our country and also in Europe, 
Cannot lead to any satisfactory result, and form any good da- 
ta for comparison of the results at different places, because 
there is no tmiformity in the times at which the observations 
are made. The hours of observation have been neariy as 
Afferent as the places have been numerous. There is such 
a diSerence in die temperature, for instance^ M the diflfer«>ttt 



tiPp Met00rokgical Oitervatiantt bjfFrof. Ifmaeft 

]^f^;» j[^^ 4^yf thmitb perlecdy evident dw mollft at oa^ 
place cannot 1^ compared for any valuable pnrpose, iiiilea» 
fjm^ ^ipffifj^jMxe be ^eted at the same hows of the day. Tljie 
tiift^ve t^T^ermwe of [daces can be ascertained only by tfais 
^ig^SMW^y^ ui|)(e#s there be a series of observations so extea- 
#lis M io lead to tb^ conclusion, that at each place the obs«w 
ntliaQi most be »ade at certain hours, didbring at diffiarenC 
^f^UitBt fihe mean of which will give the mean temperature of 
<he place. This is so great and difficult a labour, that it will 
f9^y he aittempted. It is rendered die less necessary, if 
iSbom ihenwomelers be used, which give the madmum and 
mnimm temperature. Omitting the coosideradon of obier- 
faiioas on the barometer and hygnometer, or aerology, or die 
fiirms Mid changes (^clouds, the iaD of rain, snow, dew, be* 
and all notice of the results already obtained, I propose to 
consider a lew points necessary to be attended to, in order to 
make the observations with the thermometer particularly in- 
teresting and valuable. 

1. The accuracy of the instrument* The points at which 
water fireexes or boils, and the convctness of the graduation, 
are readily ascertained by methods well known. The ther- 
mometer may, however, oe imperfect because the tube con- 
tains a portion q( air* If the bore of the tube be relatively 
Uilge, ^ (Ji^^tftution of air i^ proved by the column of quiek* 
i^^r passing through it when the instrumeiit is -iiiverted. 
if th^ bor^ be qpite small, this effect, however, will not take 
pliK^e, eveo if all the air b excluded, owing to gr^fer fiicticm 
in the spaHef tube, in proportion to its diameter. In tills 
C9»e, it pw \^ proved correct only by comparipg the temper- 
a^iv^ |t s^oifs, wit}i one known to be conrect in this particu- 
lar* Tllli 6^H?^ <^ error is not liable to be great* 

2. Tb^ eli^yatioi^ of the thermometer above ike surface of 
die eartiiT TM common elevation of the bulb, b about sir 
feel ^m Ae groupd* The thermometer should be expomid 
oil fhp noitberi) side of a building. i 

3. Prf|tept|o|i of tbe therfnon^eter from reflected calprie,»by 
If Ifuf^li {4^c^ b^ore ^t, leaving the circulation of the air 
entimiy fcee? The heat is ofliea reflected from a road, or 
bMTC? W^^ ^W^^^^'^ ^^UFtb, or fram rocks, so as to raise 
dtp wi^W^ ^^^^ ^ ^^^ 4®gi^s ia a hot day above the tem-» 
p^r^fifjm pf |fa^ air, w4 ibt^ <op when the reflecting surface b 
^ ih^ 4blaii|^ of sfiyaral rp4<B. Siich ascv^n too wiU lessen 
tba eHM ^ni^c^tiQii «f oatoric, by which, under a clear sky. 
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a thennonieler jiKms a temperatope from one to tbrte or Ibttr 
degiee^ Unmet thao lliat of the atmosphere. 

4^ The elewcioB of the pboe abore the level of the ocean, 
uad the distaaoe too from the sea, should be ascertloned, if 
possible* Where accuracy cannot be obtainedy an approx- 
imatioii at least dboaM be given widi the results. Hie latf^ 
mde of the place at least, and, if pracdcable, its longitude ai- 
so, should be given. 

£. if the day and tiigkt themionieters, or Ae selpiregiiter* 
f^g", be used, it is neoessary that the observers agree upon 
the hoar at which their dmy begint. From iuym in the eve* 
ning to the sane, will generally be found the most conven** 
lent, and the met^m-ologtcmldvy will then embrace the great- 
er portion of the natarpl day. From noon to noon will 
bcmg parts of two natural dvyrs imo one observation. From 
snafrise to the sane is objectionable^ because the latitude af^ 
fects the time of this appearance. Two observations only 
will be required in a day, one for the maonnnm and one for 
the mtnimwn temperature. This kind of thermometer is not 
commonly made with the requisite care,-^but it is very con- 
venient, for the mean of a fow years' observations must give 
very nemrly the mean yeariy temperature. . Will not obser- 
vers agree upon the first mentioned time for the commence- 
ment ^ their meteorological day ? 

6. K Farenheit's, or way umilar thermometer be used, the 
number of daily observations and the time of making them 
should be the same. This is so obvious that no remark is ne- 
cessary. Difference in latitude will afiect the temperature in 
a slight degree indeed when the hours of observation are the 
same. But the results will be incomparably more valuable, 
than those now derived from observations made for a difier- 
ent number of times and at different hours of the day. I 
hope it wiH not be thought arrogant to propose three obser' 
m^ioiu' a day, and at the houlrs of $even A. M. and of tvfo 
sad fttfie P. M. dirongh the year*. For these hours there are 
tio reasons. 

1* It ii beliefved more observations have been made at 
isie boon than at any other set of hours, both in our coun- 
try and in Enrape. 

* In th« je^r IBM, tke memo of the temperature at f unrise and mxawti 

through the year, was rtrj nearly three de^ees lower than the mean of the 

tiiip«ratw« at aerea A. M. and two and nine P. M. and there can be Mtlle 

Ma(L tUat in tbi« VM^tnde at least, the temperature nt snnrise and snoset 

niiitlie beTew Uie mean temperature of the year. 
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% From an attempt. made a few yean rince to ascertain 
the mean temperature of the day, the mean of the tempera- 
ture at these three hours was found to give it very nearly. 
To efiect this I took the temperature eve^ boor through the 
day and night for several successive daysf and at different 
seasons of the year. The mean of the twenty-four daily ob- 
servations was nearly the same as the mean of the tempera- 
turcf ^t ihe three hours just mentioned. The observations 
jthA results were published in the Memoirs of the Anderkaa 
Academy of Arts and Sciences, VoL IV« Part 2* By con- 
sulting Uiat paper, it will be seen also that the mean tempera^ 
ture of sunrise and sunset is near the mean of thib twen^-four 
observations in a day. But for the year, this mean is seen m 
the note to be too low. It is readily aclmowledged, that the 
results obtained in this way, are only an approximation. StiU 
it is believed that it is a nearer approximation than has been 
obtained on this subject before, it is obtained by so much 
labour in this case, that the observations will not often be re* 
peated. 

It is hoped that the importance of uniformky wiU induce 
observers to adopt &e above hours, or to take the observa- 
doQs only twice in the day, viz. at the rising and setting of 
the sun. It is certain at least that so far as the temperature 
is concerned, a Meteorological Journal will not possess much 
utility until there be unifprmity.in the time and number of the 
observations* 

Remarlcs hy the Editor^ 

The important subject of meteorological observations is 
beginning to conunand an increasing dbare of public atten-* 
tion in the United States. It appears by a circular signed 
by S. De Witt, vice-chancellor of the universi^ of New- York, 
that the regents have adopted a resolution to furnish each of 
the academies incorp<Mrated by that board. With a thermome- 
ter and a rain gauge, for the purpose of obtaining accuratcf 
statements of the temperature and of the Weather, in a state, 
interesting both on account of its geographical situation and 
extent. These institutions (about fifty in number, besides 
six colleges^ are required to make annual returns ; a summary 
of which will be published with the journals rfthe legislature^ 
and will thus be preserved among die public documents. A 
system of regulations has also been drawn up and published 



Meteorological Ohservatwns. 63 

under the authority of the vice-chancellor, giving precise di- 
rections for the use of the instruments, and for making me- 
teorological observations with correctness. These dire<^tions 
have evidently been digested with great care, and after ma- 
ture consideration, and should they be generally adopted, 
they can hardly fail of producing the desired result. The 
ideas are, tn general, similar to those of Professor Dewey, 
as stated in the preceding paper ; the remarks are too exten- 
sive to admit of insertion here ; as, however, the method pro- 
posed for obtaining the mean state of the winds, and the 
mean temperature, is peculiar, we will copy that part from 
the printed directions. 

^^ Count the number of times that each point of the com- 
pass appears in the A. M. and P. M. columns, under the 
c«pidoQ of Winds y and the half diereof must be considered as 
the whole number of days on which that wind has prevailed 
during the month; and enter in a convenient place, the 
number of days thus found, on which the wind has prevailed 
from each of the eight half quarters of the compass. 

Do the same widi the Entries oifair and cloudy^ under the 
caption of Weather^ counting the entries of snow and rain 
among the cloudy. To these subjoin the number of days on 
which it has rained or snowed, counted in the same manner, 
and the quantity shown by the gauge ; also the warmest and 
coldest days shown by the mean^ the highest and lowest de- 
gree of the thermometer, and the prevailing wind of the 
month, 

Obiervations by the thermometer must be made every morn- 
ing, when it shows the lowest degree, every afternoon when 
it shows die highest degree, and every evening an hour after 
smi-sel. The lowest degree, or coldest weather, is supposed 
to occur generally between the commencement of day-light 
and sun-rise, and the highest degree or warmest weather, be- 
tween two and four o'clock in the afternoon. The degrees 
ue to be taken from Farenheit's scale. 

At the end of the 14th" of February, and the 15th of every 
odier month, add together the numbers in the column of mean 
temperature, divide the sum by the number of days, and set 
down the quotient underneath, for the mean of the Jint half 
of ike monih. Do the same for the other dajrs at the end of 
4ie month, and set down the quotient at the bottom of the 
/QoluQm for the mean of the second half of the month ; add 



^4 U^UoroUgicut ObtertatUmu 

tfak to dw first mean, and (tivide tfae-safl^by 2, Ibr the fldeaa 
of the tdbie numth^-^which enter accerdingl}^ 

Ab dy» methodf which, b BOW p^eeaoribed fee Hiaking obser- 
y^ljonift 1^^ ihe thennovieitor^and dedncing their residls, USan 
from- tfatr usual practice) it ispiKipwto give the raaeons fer iii 
ad^ition^ 

ThenoBlobvioos method £br finding tlieineaa tempenitave 
of the daj^ is, to make ob8ervation8.every hour, 9iadf divide the 
8Uin< of tbi^ observationsby their number. B«t tbis^eannot be 
pre8cribffd^<>i^ apcountof the uuDemittedtattenliiMiL it would^re^ 
quire^ Mother is. to ascertain the estrone pcrinle tO' which 
the thermometer rises and falls on each di^^.andto. tahe:it for 
granted, that if the observations were made- at every^ hour, 
fit^m one extreme to the otfier, they would give- a- series of 
numbers in. aiithmetical'pFogp»saoB,.the.sum erf* which, divide 
ed by the numbertof obaervations^or itg<eqiial4.ha]f the sum of 
the extremes, wooldithen give the mean« For eoampie, sop*^ 
pose the lowest degree of. the thenoaometer to be 30, at 6' 
o'clock in the morning of any day,\ and the. highest degree 
48i at 3*o''Clock in the afternoon i, these, .with the right inter- 
mediate hoursi will give aosmesof lO'termsidO and 48 being 
^eiEtremes: then 

30+48x10 

as 300, the series ; this, divided:by< 10, the nam- 

2 ber of observations, will, give . 
304 48 
39 for the mean, that is, half the sum of the extremes. 

2. Again, suppose on the morning of the next day, 

the extreme depression to be 32 degrees, then, for the time 

between the afternoon observation suod that ofrtbeneftt-jBem-- 

ing we have 48 and 32 for- the e3;tceme8f. hadf^tbe su».of 

which, 40, will be the mean, temperatuie of that^ portion of 

time. This, added to -39, .the mean of the preceding^ part of: 

the day, gives 79, the half of which i» 39,^. the mean oftbe 

whole day, which is here consideredasxottprising; the time. 

from the morning observalien-of the day fovtwtucb' the mean 

is sought, to the morning observation cof » the next day. The 

rule may be reduced-tothig formula: To ike miming ob§€r^ 

tion and ttoiee the afterfwonobservatianf add: the marmng 

oiservation of the next day ^ and divide, thetnm bfAi tku» 

30+90+^ ^ 

■ »■ V - ss 39,5* 



\ 
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If the changes tie such as here assumed, that is, strictly in 
;a[riihraedcal progression, the mean thus deduced must be true 
with mathematical precision ; but it is not pretended that it 
will be perfectly so ; indeed we know Uiat the ratio is gene- 
rally less, in so much of that part of the series which extends 
from the extreme of the aflemoon to the extreme of the next 
mcArning, as is occupied by the night. It wHl therefore be 
proper to divide this seri^ into two, by an mtermediate obser- 
vation, which is directed- to be made an hour after sunset; 
whether this be the most, eligible time may be considered as 
left for examination. We shall then have three series divided 
from each other, by the morning, afternoon and evening obser- 
vauons ; to find the mean of which, add the mamiw obaerva* 
turn, twice the afternoon observation^ and tioiCe the evening 
obtervatumi to the next-morning observation^ and divide the 
sum by 0. This it is believed will give an approximation to 
the truth,, as near as can be pbtained by ordinary observations, 
and a mean sufficiently correct for every contemplated pur- 
pose." • - . , 

As a' medium by which to bring brfore the public, the re- 
gidt of these extensive observations, Mr. Horatio Gates Spaf- 
ford proposes to publish a State Meteorological Journal, pre- 
pared from monthly reports from every county. Tliis 
will evidendy be a very useful undertaking, and we cannot 
doubt that Mr. Spaflbrd will execute it with care and ac- 
curacy. 

It would be happy if bieurometrical observations could be 
-added to those made with the thermometer and rain gauge, 
and perhaps the regents may hereafter find it convenient to 
fumi^ the cUfierent institutions with this important instru- 
ment. The expense; we are aware, would be considerable, 
)»ut we trust that this will not be regarded, in a great, opulent, 
and enligiited sti^ like New-York. An effort is judiciously 
makingt a induce good observers in other states and countries, 
to renter their observations, upon a plan similar to that pro- 
poled by V-ice Chancellor Dewitt, and for that purpose his 
drcular is transmitted to many individuals, from whom it is to 
be hoped, that important aid may be derived. 

It is but justice to recal to the public recoUection the fact, 
dwl an interesting paper was communicated, by Professor 
John Griscom, to the Literary and Philosophical Society of 
New-York, in December, 1814— entitled " Hints relative r» 
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tbe most eligible method of conducting Met^rologiiral OB^ 
aerrations.'* This excellent paper contams all that is moit 
material to be done on tins sabject,. although the recent dim* 
tioBB from the university have given additional precioon. 

Meteorological observations are made, MparoEitly with atr 
tendon, by Samuel Williams, at Clulicome, Ohio, and the 
detail for one year, with the temperature for morning, ndeii 
and night, of. each day, has reached, us through Niles's Re-^ 
gister* It is very desirable to know tbe state of ihe lAnate 
in the Western States, where, as yet, there have been fewer 
accurate observations than in the Eastern and Atlande 
States, and we trust we may look to Afr» Williams .finr in* 
teresling results* 

• ■ 

Meteorological Registers are often forwarded to vs tfarongii 
the medium of newspapers printed, in particular places, thu» 
^evincing that there is omsickraUe attration paid to this.sulH 
ject; and it would be very desirable that the kieas.of Proil 
Dewey should be adopted, so. far at least as-to induce observ- 
ers lo agree on uniform pj^iiods and modes ef making and 
recording the observadons now so incengEUondy made, that 
they may in this manner be brought to one standards 
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Art. V. — On Fuel.* Commumcated fir the Americans 
Journal of Science^ fyc* By Elisha North, M. D. o/^ 
NtVf^Lond^nj Conn. 

Every kind of fuel may he arranged into two chases. 

Ist. That which consists of bituminous or hydrogienon^- 
matter, and carbonaceous matter. Exjraneons mattera^ 
whether hurtful, or not, are rejected in making the dawfica^ 
don* 

Some chemists think that bituminous and hydrogenoog 
matter are very much . alike, or nearly the same-— theiefoit 

• " ' 

* The writer wishes respectAiUy to ackaowledf e the obliratioDS he is wu 
der to Professor Silliman, for having furnished him with Dr. AfcCnUodi's 
Essay on Peat ; and also for his candid hints in bis private letter, on the sob. 
ject of fiieL The reader will peseeirr from Prof. Silliman's remau-ka on Paaa- 
yylvanU coal, already published, th«t there is some difierence of opinioii bt- 
tween bin and the present writer. This, however, is not very unusual, on n 
philosophical subject, that is Bid^ t* be bflaeacMl by tfat operatioo of oii«*^ 
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^ach lerar is used. It is mi proposed to give an accurate 
analysis o£tbe vlBurioMs sorts of fuel, or an accurate account of 
combustion* 

2d. Tbat which consists almost entirely of charcoal, car- 
lion, or carbonaceous mattei:. 

The first class esAraceseveiy sort of firewood, including 
peal-wood, and every kind of bituminous coal. The reader 
wiH presently perceive why the name *of peat-wood is used. 

The; second class comprehends charcoal, whedier made 
fitMn -peat, or any other kind of firewood, coke, and ahthrad- 
'6c coal, such as Rhode Island, Lehigh, Schuylkill, be. 

Another d[ivisioo of fuel might be made, viz : one class 
Aiig^ be made to comprehend every sort which grows in the 
-air, and upon, and just within the surface of this earth : and 
smother class to include that which grows in the water, under- 
neath, and sometimes far benea^ the said surface. The rea* 
-son for this division will presently appear. 

Peat may be regarded as a sort of firewood, for it posses- 
ses, while burning, all the moire essential qualities of any oth- 
er sort of firewood. There are also two, if not more, sorts or 
species of peat, besides dieir varieties, and the present writer 
1^ ascertained, or he is decidedly of opinion, that peat is liv- 
ing, oi^^aniied matter, which grows inwater^rgimig a jesem- 

tMte, habiti, interest, und dif pofidan to foflow the fa<htoD. Every one, In «n 
ifiair of tcieoce, has, kowerer, a right nodettly to propose his opinions, and 
ihe reader or hearer has an efucl right to decide with regard to their cor- 
rectoesf. 



Dr: Noi^h'a' epiaioat on the subject of the effect of different kindt of fuel 
on the apartmeiyts, appearisg to me not only tfbBBewhat novel, bat mimpport» 
<d bj,.!!* aot. contrary to, facts, ascertained by experiment,.- I threw out 
those augfestioBS, along- wHh others, in a private letter addressed to him» 
As, however, be Is stifl inclined to submit his views to the scientific public, they 
win judf^e.faAw far his opinions are tenable. His hints with rogard to the 
orig-ia of ooaJ/rsat peat, can hardly be judged of correctly, without the ev- 
sdence, which he has not stated ; and it may strike coaoion readers as au 
unnecessary departuse from the estabCshal use of language, to call peat 
**^ wood,*' notwithsCandlog that it is composed in a great measure of vegetable 
iibre, or of iu remains; and chemists asay probably object to the application of 
the word "bUmminBUty^ to so many bodies which scarcely contain that com- 
pound, akhough they contain its elements, and particularly hydrogen, to 
«rbich, without doubt, bitumen- owes its peculiar combustibility. .There is no 
Aoubt that peat is a very valuable fuel, and all wiU a|^ee that Dr. North is 
performing ah important service, by attempting to escite 4l^ attention of his 
coMUrymeo, to tbis neglected but valuable rasource ; ibe more valuable, be- 
^iuis it Is so extensively diffused and so easily accessible, . Edxtob. 
Mqi 3, 182tl.. 
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Uance to wood in ks power of growing.* Peat is knowft t^ 
connect or entangle widun itself, and also to preserve by as 
antiseptic power, such dead vegetable matters as may havr 
ftUen into it. Most of those vegetable remains, have previ- 
ously grown in the air, upon its snrfece. Peat likewise cow- 
tains the roots of such li\ing vegetables as have grown with 
it, and if the peat has grown in impure or feculent water, k 
may contain the unpurities of such water, and Aese may es- 
isl to such a degree, as to render the peat uselesft for fiieh 
These imparities may be either eartiiy, metallic, or saliae. 
There is found in some peat basins, or marshes, a spongy spur 
rioiis kind of peat* This, when dried, is too light to be profit* 

able* 

The evidence that peat grows,, or increases in bidk, and 
that rapidly too, when compared with many sorts of trees, is 
founded on observation,, and is of the dame nature, as that 
which regards the growtli of trees. This evidence, when at^ 
tended to, is obvious to tiie meanest capacity.. The writer 
has known peat to grow upon the bottom, and at a eonsiderai- 
ble fistance from die surface of a common pond» Iir this sil>- 
■ nation the remains of other vegetables could not posubly faH 
into it. Other vegetable roots however, grew in, or with tbe 
peat,, and this, as the writer believes, ts alwa^ the case 

The peculiar manner of the organization of peat, or wheth- 
er it be a vegetable, or semi- vegetable organization, or how 
many species there may be, is unknown, at leasts to. the pres- 
ent writer. But green or fresh peat, appears to be a pulp3% 
elastic, slippery, dark coloured matter, if the peat be of the 
true and useful sort. But if spurious, . it is fibrous and of a 
lighter colour. Both kinds contain other vegetable roots, if 
not other matters* The writer has now before him, a piece of 

* ThoM who mny think it iDJndfcinag, to apply tho name wopd, to that 
suhstance which has been caUed by the varidui names of peat, turf, tvtg, and 
firing:, are reminded, in justificirtion, thiH Dr. M'CuUock may be ched as a 
▼ery respectable authority for so doin^, for he .calift bitnmmnus fuel, li^ite, 
a similar name, to distinguish Itfrom inferior peat. Evory organised sub« 
stance which is used for fiicl, the writer contends, may, without great Inh- 
propriety, be called firewood. And on the other hand, such fuel as has be^ 
come disor|aniEed or altered in its nature, may be -called the remains of 
firewood. These remains mny be a natural producifon, ^s the various kinds 
of coal-, or an artificial one, as charcoal or charred peat. Beftid<^», so many 
persons are under the influence of names, that it may be justifiable to use 
the term peat-^wood, as a laudable means of expediting the uscfuln^s-of the 
thing itself. Dr. iM^CuUock^s interesting essay on the natui[»l history, and 
chemical analysis of peat, published in the Edinburgh Philosophical Journal, 
Vol. 11. 18252 has been furnished |fae writer, since the above e; say i^as wriU^n: 
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young peat dried, of the true sort, which is known to have 
grown within the hut- six yean. It is.of a lighter brown col* 
fmr, and less dense, and heavy, than old peat of the best kind. 
The a^hes of the various kinds of peat, are of different col- 
ours— -bat those of the best sort, are of a reddish brown, and 
considerably heavy. A given quantity of good peat, ^ves 
more ashes in bulk, and also in value, if first used for retain- 
ing heat in a fireplace, and afterwards for manure, than an 
equal quantity of any. other fuel. 

Coal beds, are conjectured by some, and believed by the 
present writer, to be the remsuns of peat, and a few other ve- 
getables. These articles are presumed to be changed by a 
natural charring, or coaling process, into the various and dii^ 
ferent kinds of coal which have been found. 

Common firewood, before it is cut, is known to be living, 
organized matter, which contains charcoal, and the hydroge- 
nous or bituminous principle. Thelatteri as is well known, 
can be made to disappear by the smothering and evaporating, 
or partial combustion process, which is used in making char- 
cosil. 

•The various sorts of firewood, which have grown in the 
open lur, contain fevi^r hurtful extraneous matters, than the 
various kinds of peat and coal. But peat and coal, more es- 
pecially the former, which contain no foreign hurtful ingredi 
ents, are,.or may be, more highly charged with the bituminous 
or hydrogenous principle, than is the case, with the more com- 
mon sorts of wood. This is probably occasioned by die peat 
having grown in water, which is known to conttun t le hydro- 
genous principle in great abundance. ' Peat, and coal, of 
such a quality, as has just been considered, makes a more 
uniform, mild, and pleasant heat, if not a better fire, than or- 
dinary woqd< 

Bituminous fiiel, kindles and bums at a low temperature, 
and is attended with much flame, soot^ smoke, dust, and ma- 
ny ashes, but has, notwithstanding its inconveniences, been 
used for producing a genial warmth, in every age and coun- 
try. ■ ' ■ 

Carboneou^ fuel kindles and bums at a high temperature, 
and is attended with little fldme, smoke, and iew ashes. This 
sort of fuel has hitherto been preferred in the arts only, where 
a vehement heat is required. But justice and candour make 
it necessary to say, ' that bituminous fuel, has almost every 
frfam been the cheapest. 
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Bnt of kte, it b contended in Philadelphia tnd New-Yofti, 
that anthradtic coal^ which is remaAably stabborn and du- 
rable, can be made both a cheaper and better fuel than any 
other, not onlv in the arts, -but fer domesdc pnrpodes. The 
question wbraker such is proper to produce a pleasant and 
Wholesome tempermture, is' the only one now to be discussed. 
Afad it is thought this question is an important one, a»tlie 
Weil bebg, in a greater or less degree, of numbers of tke 
present race, and of posterity, is probably invohred in iti 
correct decision. A certain quantity of heat, furnished ei- 
ther by the sun or fuel; is obviously indispensable. But from 
this it does not follow, that too much heat, or heat of that sort 
which may be unsuitable, would not be hurtiiil. iFIence the 
Inquiry may very properly be made, whether the vehement 
heat, or as the case may be, modified caloric, or a carbonace* 
ous state of air, produced by anthrachic or Charcot fires^ if 
generally used, may not diminish that vigour and hardihood 
of the human race, which is so much wanted in a world like 
this. What is meant by a carbonaceous stale of air, will be 
explained by and by in a note. 

Posterity will probably be able to settle this quesdon, firom 
experiments that are now making upon a large scale. Are 
those who are exposed to the influence of charcoal, and other 
carbonic fires in the arts, and in Pennisylvania, and a few 
other places, as healthy and hardy as other people ? . The so- 
lution of this question would help to settle the' other« 

fVhatever the cause may be, there thould be no doubt about 
thejact, that bituminous Jnely burnt in an open fire plaee^ 
Vfhtch is made of brick or stone, produces by its radiant heat, 
light and temperature, more pleasant and contfortaUe sensa* 
tionsj than is occasioned by any other sort of artificial heat** 

• 

* The writer be^ leave to suggest, at least in a -note, his ideas of what 
may be the cause of the above fact. When aniocrease of tfimpeffatare is ar> 
tificialfjr produced, in a portion of the atmosphere, there niaj be not only an 
increased quantity of caloric, but a small quantity «if the materials which 
furnish the caloric, in combination with it, or in union with oxygen, or both. 
Thus carbonic fires, or earbooised, or cast-jron stoves, may ditluse carbona- 
ceous matter through a portion of air. The scorching of mites or anhnal- 
cuies by such stoves, is a very inadequate cause to accoaift for their oppres* 
sive effects. And bituminous fires may diffuse bilominoos matters throof^ 
another portion. And the effects of those different portions of ntmiMphen 
thus differently charged upon aiumal bodies, are believ«d to be dlffBrent,«» 
dependent ofthedegreet of heal. For it is a notorious fact, that a carbonn. 
ceous state of air by close confinement, has often been rendered soAciently 
poisonous to extinguish human life, and hot carbonic acid gat is belieted ta 
ao different from that which is cold. It is also belitFed tbiil in llw gmeftf 
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How it may be with regard to the degree in which the com- 
bustion jiut mentioned, may be more wholesome, is kft for 
others to determine* But one who furnishes that sort of 
pleasure or comfort^ should receive a higher commendation, 
if not a greater reward from his guests, than one who warms 
them with iron stoves, carbonic fires, or heated air only. Con* 
sideralions of this sort should have an influence in regulating 
Ae iiSerent value of the various kinds of fuel, and come into 
comaderation with regard to the different modes of burning 
them. Those who direct the employment of capital, and la* 
hour in procuring fuel to supply the public wants, should proe* 
cure every sort iq proper quantity, and each of these solrts 
should be used for the purpose for which it is best calculated. 

Whenever the writer treats of peat, which b not so univer- 
sally known as most of the other sorts of fuel, it is his deters 
nunadon not to give it a higher character than it deserves. 
The (>pii|ion he has formed respecting its utility, has beeb 

. • ■ ■ 

•permtioos of mUnre, caloric bat a two-fold effect apon the atmosphere ; one 
ii to increase its temperature, the other is to diffuse bituminous or hydrogenous 
■atter through said atmosphere, for the benefit of animals and reretables. 
This la rendered highly probable by tlie circumstance, that the combined op- 
eration of caloric and oxygen, decomposes hydrogenous and bituminous mat- 
ler more easily, f. e. at a lower temperature, than is the case with the more 
stnbbora carbon, or carbonaceous matter. The reader will now understand 
why the term carbonaceotis state of air has been used. That si bituminous 
state of air is proper to come in close contact with animal bodies, is render- 
ed highly prolmble by the circumstance, that animals in general, as weU aa 
snad, are ckrthcd in bitaminous matter, or matter which contains that princi- 
ple, if hair, wool and featheri may be regarded as clothing. As bituminous 
and carbonaceous states of air are now much in use, sedentary people thoiikt 
understand this subject if others do not, because they live during the wintw 
acaion, mostly, in one or other of those kinds of air. Those who may think 
that the Ideas expressed in this pote and tez\,'are too theoretical, are remind 
ad that medkial men are daAy in the habit of acting for the benefit of the 
hna«nbpdy,.jipM ertdence which is not stronger. This evidence arises 
from obaervatens nuKie upon one'f self, confirmed by the testimony of oth- 
ers, and from one*s general knowledge of the laws of nature. The testimony, 
howorer, of dUferenl persons, is diflferent. Some complain more of head- 
ache and other oppressire effects from carbonic fires, than others. Nega- 
tive testimony, however, weighs less than that which is posithre. Should 
flie attempt to explain the reason why some fires are more comfortable than 
otheA, fka to be satisfactory, for no chemical experiments on the subject 
have bctfn made by the wrjter } he feels confident inspecting the existence of 
die facts atfenpted to be explained. By the Vv. cheidicaf science is often 
tbo iotperfoet to explain physiological facts. The writer has paid much at- 
tSBtiootD the diflbrence of sensation produced on his own body, by different 
ini, ,ilBd ht believes the testimony of others when their attentiou is turned 
fawut^ tlM ■oldc^f win ultimately confirm that which he has given. The 
wriSsr Is BMN mlkatoos to esublish such a medical and physiological fact, 
Amp a dMaicai theory, because the former is of more importance to human 
If Bot benlth, than the Utter. 
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confirm^ by jncbcious and cdndid pergons, with whom he 
has conversed, who have been practically and thoroughly ac- 
quainted with it : and this sort of knowledge, is, for a varie^ 
•f reasons, especially needed to form a correct opinion on this 
subject. The present writer beeves, judging from much 
experience, that peat of the best quali^, if used for produdn^ 
a genial and pleasant temperature, in common moderate win- 
ter weather, is the best Aiel which the earth produces, unless 
an exception be made, in favour' of a very few 9pecie$ oftrui 
equally well prepared. 

. To make this opinion, Jiowever, entirely correct, the sub- 
ject must be viewed philosophically, and rationally, without 
reference to habit, fashion, prgu<fice, and wrong assevera- 
tions. It is not expected however, that those who are unrea- 
sonably fastidious, either from a natuial propensity, cfr wrong 
education, will agree to the correctness of die above ofnnion, 
on account of its ashes, dustiness and odour.* The incon- 
veniences, however, so far as they are isubstantial, arising from 
that source, are very easily and cheaply remedied,- for the dust 
of peat is not adhesive. And tliose who are nice, even to a 
fault, may find it useful to mix with other fueL If false opin- 
ions exist extensively, widi regard to such necessary articles 
as the various sorts of fuel, it would seem desirable that they 
should be corrected. 

A common individual, however, can do litde more than 
throw in his mite for such a purpose, or in other words, use 
his influence, to be aided, as he hopes, by diat powerfol en- 
gine, the public press. 

As evidence that public opinion, in some plaices, is in favour 
of peat, it may be mentioned that Citicen Bibaucpnrt, pub- 
lished a regular treatise on the subject, by order" ofthe French 
government, in the eleventh year of the republic. In this 
treatise, he says, 10,000 persons are annually employed in 

m 

* Dr. M'CuUpck says, such odour ig OQEationed by an etf entlal oB. That- 
odourf may, therefore be useful for the lung^ and head. Indeed, there is m. 
traditional opinion among the Irish people, that those who use peat, fires ave 
less liable to consumption, than others. Dr. M'Cullock, when he gives hi& 
opinion with regard to the general ofefulness of -peat, ' of a parHcular sort^ 
says, " It is so compact, as to afford a flaming fnel, nearly equal to the infe- 
rior kinds of coal." That opinion may be correct, taken in a very general 
sense. But the present writer contends, that astortedpeai of the but Xmd, i« 
fully equal to the best kind of bitumhious coal, and for some purposes better. 
And some of it he knows will sink in water. It must therefore be more ml- 
nable per cord, than other wood, espceially if we take into consideration it» 
great utility for mixing with the latter kind of fori 
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jprqnurmg, and transporting peat, from one peat basin or 
-tnarslh apon the lesser branch of the river Loire, in the north- 
west part of France. This peat bed cannot be a great dis- 
tance firom the city of Nantes, where much peat is burnt, or 
evtn from the city of Paris. Those who may suppose peat- 
wood to be used in France from necessity, are informed that 
in Paris, common firewood is said not to be dearer than in 
the city of New- York. 

^ The labour ofpreparing peat-wood for fiiel, (unless it can 
be cat by poweiful machinery,) must alwa3rs be somewhat 
greater, as the writer believes, although others think difier- 
entty, than that for preparing odier wood, because it must be 
cut smaller, and afterwards seasoned. It shrinks much in 
seasoning. Dried peat is in small pieces, and liable to break, 
wUdi makes it less convenient to transport than common 
filrtwood. But as large masses of peat exist, and grow, in a 
taaD compass or space,- and sometimes near navigable water, 
it potsesses, in that respect, a very great advantage over com- 
Bon firewood. For, by a short canal, or ijdl-way, the ex- 
pense of carting may be saved, and that expense is known to 
be often very great, for ordinary wood. 

Can the bitominoos principle be usefully sumKed to an- 
thracitic coal-Ares, by the agency of peat f Can peat be 
made ns^il in this country for producing gas lights f Can it 
be cliaired to profit, in any part of this country ? What must 
be the value of firewood standing on farms, before good peat, 
if existing on said farms, can be made profitable to their own- 
ers? To dus last question, the writer can give an answer, 
which is, that common wood must be worth about one dollar 
per cord, wMk standing. 

Fran the data above ^ven, the reflecting reader will per- 
ceive, that con^ering the diminution of the more usual sorts 
of firewood, peat, or peat-wood, may be made useful, even at 
the present age, to the owners of many farms, and to their 
more immediate neighboturs. Indeed peat is now in actual 
vie, in many parts of this country, as well as in Europe. But 
it is beKeved that even in Europe, it is not in use, so much as 
itong^ to be. Such a reader will also perceive that the com- 
bined exertions of numbers, with the aid of capital, calcula- 
tion, and labour, might make peat-wood much cheaper in 
some of our markets, than any otiier sort of wood, and proba- 
bly cheaper than any kind of coal. He will also perceive 
diat individual exertions, uncombined, are not sufficiently 
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powerfiil to effect such an object. Because, he who wants i0 
buy fiiel, may not find motives safScient to encourage theex^ 
ertions and labour of individuals, by paying the same, or 
nearly the same price for peat, as for other wood, unless it 
can be proved to be equally valuable in every point of view 
which can be taken of it, whereas, the fact is, that it is only 
equally valuable, for specific purposes, with a very few ex- 
ceptions. The same is true respecting coaL Hence it is ev- 
ident, that without combined exertions, the 'public market* 
cannot be suppUed with this valuable fiiel^ at the preseni^ if 
it can at any iuture time. 

For similar reasons, individual exertions uncombin^, have 
never been sufficient in any country, to force even' coal into 
the miirket, beyond the immediate vicinity of ooal mines.* 

Is it not desirable that the public should have the benefits- 
which would result firom the introduction of a cheap fiiel into 
die market ? Cannot the combined exertions of individuals 
in this enlightened age of improvements be had f especiaDy 
when it is the fa^shion to increase power,, by similar combina- 
tions, for other public purposes. The benefits ef Lehigh and 
Schuylkill coal, have recently been thus obtained, and oto^ 
imfNTovement in society often gives rise, to another. The 
writer therefore wishes to- embrace this opportunity to impress 
strongly upon the consideration of those who may have capi- 
tal, and who may wi^ to employ k upon some of the raw 
materials of our country, whether by means of the late im- 
provements which have been made in rul-ways, loco-motive 
steam engines, canals, and tow-boats, peat-wood may not be 
removed from some of the basins or cavities in which it 
grows, to some of our cities, and give a profit to thosie whoi 
may engage in such an enterprise. The 'present writer be- 
lieves that such an undertaking, might be made to succeed 
in some parts of this country, even at the present time. He 
believes also, that bituminous fuel is, ceteris pariitu^ for most 
purposes, upon the whole view of the case„ the best, and that 
too, for the same reason that he believes a mcUiagedble horse 
to be best^ And he presumes that such will ultimatdy be the 
general opinion, where stowage b easy. But the difierence 
among the various kinds of foel is not so obvious as to pre- 
vent a difference of opinion on this subject. Bituminous 
fiiel is also the most abundant upon this earth, and nearer to 

• Can this be true of England, wUere scarcely any other fiiel i^ 
known t-.->£f>iTOii« 
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^ei^iere it is wanted than any other, and probably the most 
easily obtained* There may be exceptions, however, to so 
very general a Tuk* 

Adddida* 

Hie reading, of Dr. McCuliocVs valuable essay, since the 

i receding was written, has made these addenda necessary. 
>r. McCulloch adopts the common opinion, that peat is de- 
composed or dead vegetable matter, and that the whole of 
sath matter always originates from vegetables growing on its 
surface. He has given full botanical catalogues of the plants 
which he supposes contribute to the formation of the differ^ 
cnt kinds erf* peat. 

I^Or the sake of a text to make, remarks upon, the follow* 
ing passages are selected from diflerent parts of die essay :-^ 
lie saySj ^' As the increase of peat keeps pace with the plants 
fronr widch it is formed, it is evident that the cessation of the 
one is implied in that of the other, with die exception of trans- 
ported peat, which does not directly depend upon the same 
cause. That it may be renovated after cutting, it is necessa-^ 
ry diat the process of vegetation be renewed^ where it has 
been thus suspended." It is' evident, from die tenor of thd 
essay, that the Doctor means the process of vegetation among 
the various plants only, which shoot their roots into the peaty 
matter.. 

Again : ** The time required for the production of a giveii 
depth o( peat, has been a frequent subject of inquiry. In 
some cases its growth has been so rapid as to be sensible to 
the observation of individuals, but in general it has been ne- 
cessary to have recourse to evidence, founded on circum-' 
stances involving a much longer period of time than human 
life.'' Again: *^It has been remarked on the continent of 
Europe, Aat cavities of seven feet in depdi, made by cutting 
peat for fuel, have been filled up with it, in the short space of 
thirty years.'' Favourable circumstances are however said 
to be necessary for such a result. The present writer, from 
a comparative mode of judging, thinks such a cavity in our 
dimate, under favourable circumstances, would fill up in less 
time than thirty years. But then he doubts whether the peat 
would sooner become sufficientiy solid, bituminous and woody, 
to be profitable for fuel. The peaty matter itself grows, as 
well as the plants whose roots are foiwd in it. Water is need- 



i^ Ih. North an Fu€l 

ed lor the gvowtb of the peat^ as well ag for that <^tlie vegetal 
bles whose roots penetrate it« 

The best agricultural writers believe that one hundred 
years are needed for the accumulation of one inch in depth 
of vegetable mould, in a forest, upon dry land. Thk vegeta- 
ble mould is the production of decomposed or dead vegetables. 
The diBkrttice o( a& inch in depths of the yemains of veget- 
ation, accunmlated on dry land, in an hundred years, and the 
accumulation of seven feet in depth, of amilar decayed mat* 
ter, in the short space of thirty years, in a swamp, is too 
great to be accounted for, upon similar principlesy evenad- 
mitting the circumstances in the two cases to be in favour ti 
the swamp^ But the reverse of this last position, notwidh 
standing the general opinion, is believed to be the fact* 

The reader will at once perceive, that to make the ratio of 
dead vegetable matter equai in depth in a swamp, and on a hill, 
that the enormous depth of nearly tw«ity-three foet, instead of 
one inch, would be the produce of decayed vegetable matter in 
one hundred years* The proportion is as 1 to 276. 

Besides, soft peat, even when no vegetable roots are visible, 
cuts and retains its shape like organised matter, and in sea* 
soning like such matter, it becomes not only solid but woody.^ 
It also, when exposed a long timie to the weather, appears like 
other rotten wood, having probably in that case, undergone 
a similar decomposition* 

Chemical analysis also shows a great analogy between or* 
ganized wood and pea^ matter* Peat resembles, in. another 
point of view, both common wood and coaL There are all 
sorts of peat, good, bad, and indiflerent* Such also is the 
case with common fire-wood, and also widx coal, which is re-' 
garded by the present writer as the remains of peat* 

The fc^owing facts are mentioned as having a bearaig 
upon the main question* When an excavatimi is made in 
cutting peat, the water ootes in on eveiy dde» Now when 
such excavation b made six or seven feet deep, the [Hressure 
of the acyoining water alone, which generalfy surrounds such 
cavity, must be immensely great, too great to be counteract^ 
ed by that which Doctor McCulloch calls a semi-fluid paste. 
The power which counteracts this pressure mfty be a spongy 
or semi-spongy organisation* For other kinds of soft tmor- 
ganized matter, as soft sand, or semi»fluid earth, woidd at 
once yield to such force, and biury the workmen* 
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There are two modes of catdng peat, but the tfae in use 
MpOD Block Island, in this country, is much better dian any 
other which has come to the knowledge of the writer. It 
does not, however, come within his plan at present, to de- 
scribe such mode* 

Again, in an artificial cavity, in a peat-bed which had 
been in existence six years, the writer has seen peaty matter 
mwing, or risinff even above the surface of the water. 
Tins was in a dry tune in the month of August. A few other 
water plants, and but a few, were seen growing in said peaty 
matter^ Tiiis last matter was soft, and appeared upon ex- 
amination to be spongy, or semi-spongy, and in the loriter's 
opimon it was organized. The life of peat would probaby 
be destroyed by permanent drainage, and its quality for fael 
Injured* 

As the assodations of the reader, as well as those of 
Doctor McCuUoch, are expected to be against the doctrine of 
the organization of peat, the writer has thought it needful to 
fortify the doctrine, both by arguments and facts. He is 
aware that this management may be tedious to some of his 
readers, but he hopes to experience their candour and indul- 
gence, as the object of the investigation is the discovery and 
propagadon of truth. 

Did it come within the writer's plan to give the natural his- 
tory of peat, or peat-wood, he could easily show that there is 
no such varie^ as that which Doctor McCulloch calls trans- 
ported peat,b(icause the peaty matter grows where it is found* 

Befinre the writer takes leave of the reader, he wishes to say, 
tn tlib public inanner, to his particular firiends, that he is not 
sanguine with regard to his power of extending the usefulness 
of peat, for the history of other things shows the great dlMculty 
of such an undertaking. This difficulty is well exemplified in 
the histCNry of the common potatoe, which shows the great influ-- 
mce of autbori^ and fashion in human affairs. " The introduc- 
tion of this valuable plant, received for more than two centu- 
ries,'* says a popular writer, an unexampled opposition from 
vulgar prejucfice, which all the philosophy of the age was un- 
able to dissipate, until Louis XV. wore a bunch of the flow- 
en of the pc^toe, in the midst of his court, on a day of festiv- 
ity, and the people then far thejirst ^tne, obsequiously cms 
Tcwwhdged Us utility j ana began to express their astonishment 
ft the MOthy which had so long prevailed^ with regard to its 
general cultwationf^^ &c. 
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The history of aoodier natural production is. equally cari- 
ous, namely, that of the tobacco plant. This plant was once 
jin insignificant production of a litde island, but has since 
succeeded in difiusing itself through every cUmate, and by 
its fkscinating powers, it has also succeeded in sulgectmg 
many of the inhabitants of every portion of the earth, to its 
dominion* And yet it is believed even by many of those 
who use it, that the world would be better without than widi it 

NeW'Londat^ Aprils 1826. 



Art. Vl^f'-^Anthracite Coal of Rhode-hland—^emarks up- 
on iU properties and economical uses : with an additional 
notice of the anthracites of Pennsylvania^ Sfc. ; by the 
Editor.* Read before the Connecticut Academy of Arts 
and Sciences. » 

r 

In the last number of this Journal, (Vol. X. p. 331,) some 
remarks, drawn principally from observation and experience, 
were inserted, relative to the anthracite coal of Pennsylvania. 
The additional experience of two or three months, has con- 
firmed the views tl^n expressed, only a few sB^t corrections 
or additions having become necessary. 

In that paper, it was remarked : *^ I am not able, at pres- 
ent, to say any thing of much impoirtance, as to the Rhode- 
Island andiracite. A quantity, which had been promised fcMr 
Comparative experiments, not having arrived, I have not been 
able to compare it, with the Pennsylvania anthracite, except 
is regards the g$is. I hope to make these trials before the 
season is through, and cannot doubt, that the Rhode-Island 
coal will prove an important addition to our national resour- 
ces, especiaUy with the aid of the practical knowledge, which 
has now been so extensively obtained, with respect to the use 
of the anthracites." 

* I wif h it to be understood, that my remarks and opinions, respeetAig the 
Bhode-lsland coal, as a fuel valuable in domestic economy and th« arts, are 
derived entirely from my experience with a quantity sent me from the minea. 
I am asitared that it was a flilr specimen of that which is now raised and o<^ 
fered to the public. I vouch for nothing more than a correct i^epoit of the 
fiicts which, with views wholtsf dinntereMted, I have ebsemed, while nsing, and 
performing experiments upon the materials, which were placed in n^ hands. 
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The engagement dius made^ I am now, in some measure, 
prepared to fulfil. A sufficient quantity of the Rhode*Island 
anthracite, immediately from the mines, having been placed 
at my disposal, I have made, with this substance, experi- 
ments, similar to those performed on the coal of the middle 
regions of Pennsylvania, and have used it, exclusively, in the 
hall stove, for eighteen days* 

From the year 1802 to 1813, 1 was frequently at Newport, 
and in 1807 and 1808, passed some of the summer months 
there. In company with Col. George Gibbs, who had, nbt 
long before, imported his splendid cabinet from Europe, and 
deposited it temporarily in his native town, I made frequent 
excursions through the island, for the purpose of mineralogi- 
cal and geological observations.- During these little jour^ 
nies, through one of the most delightful regions in America, 
I became first acquainted with the existence and localities of 
the anthracite of Rhode-Island. 

In the course of the two or three years immediately subse- 
quent, the nines were opened and 'wrought to such an extent, 
as to evince the practicability of supplying Ikrge quantities of 
tins mineral fuel. But the country was then ill informed as 
to the nature and uses of the anthracite coal. It was known« 
in general, that a similar coal was found and advantageous- 
ly used in Ireland, Pennsylvania, (kc. ; but people were re- 
pelled by die apparent incombustibility of this coal ; they 
could not BKke it bum in the usual way in which wood it 
burned in a common fire place, and it was hastily and impa- 
tiently laid aside, as nearly or quite useless, except that a few 
manuifactarers of iron, continued to use it as long as it could 
be obtained* 

• This ptecipitaney in abandoning this coal appears tha 
more extraordinary, as an excellent account oC the Rhodes 
Island anthracite was published by Dr. William Meade, in a 
pamphlet, an abstract of the most important parts of which 
appeared in I}r. Bmce's Mineralogical Journal in 1810. 
In this account, its real properties are fairly and faithfully 
described, and its numerous and important uses are fiil^ 
pointed oat* It appears now very strange, that Dr. Meade^s 
account should have failed to produce conviction, in the pub- 
lic mind, which seems not to have been as yet sufficiendy in- 
fi)nned on this subject, to receive the truth. The Rhode- 
Island coal, although its exploration was now sustained by 
Boston capital, (always bountifiilly and prompdy bestowed 
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cm objects deemed to be both feasible and impoftant,) was, in 
the coarse of a few years, thrown aside, by many persons, as 
useless lomber, and neglected by all ;-r-the propnetors of the 
mines being obliged to sit down, (as it was generalfy ^nde^ 
1 tood^ with a heavy loss. 

It is impossible to say how much longer this important in* 
terest might have slumbered, had not the city of Philadel- 
phiar-— dormant also, till 9. very late period, as to the imraense 
and invaluable beds of anthracite, in its own viciniQ^— -at last 
discovered how to apply it to use ; and had not ^ew-Tork, 
toon after, learned nrom Philadelphia the same important 
lesson* 

Still, it is believed that most persons have remained, until 
recently, rather sceptical^ with respect to the Rhode-Island 
coal. As I have myself been, to a certain extent, of tli» num- 
ber, and as I have not^ either <m my 01011 accaunty or that of 
my friends^ the slightest interest tn any amoern of this mk- 
ture^ I proceed, with the more pleasure, to give my teistimo- 
ny in favour oS the anthracite of Bho^Island-^having al- 
ready expressed fully my high opimon of that fiiom Pennsyl- 
▼ania* 

In my account of this anthracite, I mentioned that I could 
not obtain from that of Rhode-Island, any ffas, by igniting it 
powerfully in a coated iron tube, in a Black's universal fiur- 
■ace. I remarked also, tiiat the specimen was one that had 
lain several years, in a garret, under which circumstances, it 
might perhaps have parted with any iiMbed moisture, al- 
though it would hardly have ^ven up any combined water. 
It is obvious, that if water, in either of these forms be present 
in the anthracites, they ought, when intensely ignited, to a& 
ford, by the decomposition of the water, more or less of in- 
flammable gas. 

To bring this matter to a decision, \ took two ounces of 
^ very same parcel of dry Rhode-Island antbracite, which, 
in the former trial, had faikd to afford any gas, and conduct- 
ing the experiment, in all respects, as before, except tiiat t 
p6ured a small quantity of water into the tqbe, so te to wet 
the fragments of dry anthracite, I proceeded to apply an in* 
tense heat* 

t Ttamtmo ounces of the anthracite, which, when diy, 
had given not a bubble, 1 nota obtained six wineynUs ofinr 
JkHnmable gas. 
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A sifiiilar trial, Upon the same qaantlty of coal, immediat^y 
0*0111 the jnmes, gave also six wine pints of the same kind of 

A third experiment, upon another similar portion, also just 
from the mines, afforded thirteen wine pints of^as. 

The difierence oetween these two latter specimens, seems 
to hav^ b^n, that the former was from the layers of the coal 
that were more dry, and the latter from those that were more 
dioroughly wet.* 

These experiments prove, that the gas obtained from the 
Rhode-Island anthracite, proceeds, principally, if not entire- 
ly, from the decomposition of water, by the action of the ig- 
nited carbon* At least, it is demonstrated, thaf this is the 
reason why no gas was obtained from the dry R. I. anthra- 
cite, in the experiment related in the former memoir. In 
that communication, I expressed the opinion, that gas would 
be obtained, from pieces recently from the mines, and this has 
been fuUy verified by the result. 

The anthracite of Rhode-Island then afibrds infiammable 
gas, as well as that of Pennsylvania. Referring to the table 
^ven in (be former memoir, we find, that the gas from the 
Pennsylvania anthracites was considerably more abundant, 
than that now obtained from the coal of R. Island. 

I am, however, at this time to state, that the inflammable 
gas procured in these chemical processes appears, as regards 
the comparison between the anthracites of Pennsylvania and 
R. Island, not to give an exactly correct criterion of the quan- 
tity of flame, which they relatively exhibit, while burning in 
domestic use. A correspondent, who had acquired considera- 
ble experience in the use of the anthracites of Pennsylvania 
and R. Island, remarks in a letter now before me — " that 
there are no points of difierence between them so remarkable 
as the greater quantity of flame^ and the less amount of resi^ 
iuum in the R. Islana coal." 

I was surprised at this account with respect to the flame, 
but I can now state, from my own observation, that the com- 
bustion of the R. Island anthracite, in the hall or entry stove, 
(described in the former communication,) gives a flame not 
inferior in quanti^ to that afibrded by the best anthracites of 

* I am not quite certain, that in this latter experiment, the quantity of gm* 
was Dot somewhat increased, by a small portion of the materials of a former 
experiment, that might have adhered to the tube which bad, however, been 
carefully cleaned. 

VOL. I. — NO. 1. Jl 
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Pennsylvanisu — ^Its colour, however^ inclines to red, instead of 
white. 

This result is given from the trials made with, the coal re- 
cently from the mines. I tried also, that which had lab ten 
years in a dry and warm garret, and a portion of which had fail- 
ed, in my first experiments, to afford me any gas. This coal, 
without being moistened, when placed in me furnace upon 
ignited charcoal, soon became itself intensely ignited, produ- 
cing a very hot fire, with a moderate flame, but much inferior 
in amount and in brilliancy to that produced by the wet 
coal. The stove is at this moment (April 11th, 1826, eve- 
ning,) burning with much bright flame, and giving a heat m 
the apartments of 74^, while the thermometer is in the open 
air 1 1° below freezing ; the ground being covered with snow,* 
as in mid winter. 

The question will immediately occur, why does the Rhode- 
Island anthracite give less gas in chemical processes, than that 
of Pennsylvania, and quite as much flame while burning f 

The following appears to me to be the reason. The Penn- 
i^lvania anthracites are very compact-^here is a perfect con- 
tmuity of parts — no pores or cracks are perceptible, even 
with a magnifier, and when immersed in wateri diey do not 
emit common air, or become heavier by imbibitioii. Just 
the opposite of all this, is true of the Khode-Ishind anthra- 
cite. Although, in the main, compact, it is fiill of fissures, 
and few places can be found where they do not occur every 
half inch or inch. I immersed in Water some portions of 
that which had been kept so long in the dry garret ; the air, 
forced out by the entrance of the water, immediately issued, 
with a hissing and singing noise, fi*om innumerable cracks 
and pores, and this process went on for a long time. When 
other pieces, recently from the miney were immersed, there 
was no such effect. At least, this was true of the more soCd 
pieces ; from these, when immered, scarcely an air bubble es- 
caped. When pieces of a looser texture were treated in the 
same manner, they emitted a good deal of air, but iniich less 
than what was given out by die coal, that had been drying 
for a series of years. The Lehigh coal, when immersed in 

** Yesterday, April lOtb, there was a hard snow storm nearly all day ; the 
snow, if none of it had melted, would probably have been 12 inches deep. 
A cold night succeeded, incrusting the windows of the lodging chambers in- 
side, with frost. To-day, although there has been a bright sun, icicles have 
remained all day, on shrubs under the southern windows of the house, in the 
full light of the son. This was the fact on the next day also. 
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vrater, emitted no air at all, as far as could be percdved, only 
al the end of half an hour, there were innumerable very mi- 
nute air bubbles adhering to this anthracite, but none of them 
rose through the water ; there was no hissing, and they might 
perhaps have been evolved from the water itself. 
{ immersed, for a given time, portions of 
1. The dry Rhode-Island andiracite ; 
*2. Of that which was looser in its texture ; 
*3. Of that which was firmer ; 
4. Of the anthracite of Lehigh. 

After being immersed about half an hour, the pieces were 
^thdrawn and dried externally, by being pressed repeatedly 
in a silk handkerchief: they were then weighed ; — the result, 
reduced to the centesimal proportion, (for the pieces were of 
various size,) was as follows : 

R. Isl. anth. very dry, 100 grains gained 64.7 == 164.7 
Do. do. looicr variety,* 100 gr. - 16.6=116.6 
lyo. do. more compact,* 100 gr. - 00.7 = 100.7 
Lehigh anthracite, 100 gr. - 00.0 = 100. 

The results fuDy establish what has been stated respecting 
the imbibiticni of water by the Rhode-Island anthracite, and 
render it probable that no part of the gas from the Lehigh 
coal is attnbatable to that cause. 

When the pieces of R. Island anthracite, which had im- 
bibed most water, were placed in the stove, upon other por- 
tions of the very dry anthracite, which were burning with in- 
tense ignition, but without much flame — there was an active 
decrepitation, occasioned by the sudden production of aque- 
ous vapour, and as soon as the coal was ignited, there was 
an evident augmentation of the flame, arising, without doubt, 
from the decomposition of the water. It is obvious, that the 
gas firom the Rhode-Island coal is derived, principally, from 
die decomposition of imbibed water, and that there can be 
very little cowhined water ^ or hydrogen, in that anthracite. 
On the contrary, most of the water, or hydrogen, in the an- 
thracite of Pennsylvania, appears to be combined. There- 
fore the quantity of inflammable gas, obtained in the chemi- 
cal processes, agrees with the actual flame while the coal is 
burmng. But in the Rhode-Island coal, the water being 
chiefly imbibed, mechanically — a portion of it is distilled 
away, in the <:hemical processes, before the carbon is suffi« 

''Recent spe?imens« only ]^ fev days from the m|ii«. 
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ciently ignited to decompose the water; while, on the contra- 
ry, in the actual combustion of this coal, this water is not du- 
ttlled awaj/f in any considerable degree, bnt is decomposed^ 
because the fuel is brought, in the first instance, into contact 
with other fuel, in a state of intense ignition, for which rea- 
son the decomposition ofthe water and the consequent evolution 
of hydrogen, commence, from the very first, and the ccmtinu- 
ance of this decomposition is insored, because the aqueous va- 
pour must pass through successive layers of ignited carbon, 
with which the furnace is, more or less, filled. SUU I am iBclined 
to think, that there is a small portion of combined water in 
the Rhode-Island anthracite, which, although not decom- 
posed by the heat communicated, externally,, through an iron 
tube, by a charcoal fire, is decomposedi by the more intense 
heat which this coal itself, while bumingy produces* 

Whether these reasonings are correct or not, is of no prac- 
tical importance, as regards the we of tl^ Rhode-Island coal 
in domestic economy, and in the arts ; for, when it has not 
been previously dried, it burns not only with intense ignition, 
but with abundant flame.* 

To those who are not familiar with chemical (acts, it may 
not be amiss to remark, that much of the flame of most kinds 
of fiiel arises from the combustion ofthe hydrogen gas, which 
decomposed water evolves, and that ignited carbon always 
decomposes this fluid with energy. 

Of this fact, many instances might be mentioned. When a 
fire engine dashes a shower of water, in moderate quantities^ 
at a time, upon a building, burning with great fury, the flame, 
instead of being diminished, b, for the moment^ increased, 
sometimes darting up in a vast volume, with the first aflusion 
of the water. The red hot carbon, is here the decomposing 
agent, attracting to itself the oxygen ofthe water, and flying 
away with it, in the form of carbonic acid gas, while the hy- 
drogen is let loose, and taking fire, adds to the volume of 
flame. If the water be then poured on in torrents, the tem-^ 
perature is lowered, both by contact and by the formation of 
steam — the carbon ceases to decompose the water as the fire 
declines. 

* The impression, that this facl burns with little flame, which I nkcntioned^ 
(Vol. X. p. 337,) was derived, probably, from the combustion *of very dry an- 
thracite, /rom the upper parta qf the mines^ then ju^t opened, and the art or 
burning this fuel was then very imperfectly understood, and we may there- 
fore presume, that the heat raised in this case, was much less than that whicl^ 
is now obtained erca in open {prates. 
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Ip the same manner, when a little water is thrown into a 
chemical furnace, burning with great energy, — ^the hydrogen 
gas is liberated in such abundance, that the flame- not only 
roars with a loud noise, as it passes with increased violence, 
and in augmented quantity, up the throat of the chimney, but 
this vent, being often insufficient to let it all oB*, as fast as it 
forms, it darts downward through the grate, and spouts out 
at the ash pit, f(Nrming a jet ^f fire in the room. This effect 
was very strikingly exhibited, by the dry Rhode-Island an- 
ibracite, which, when powerfully ignited in the furnace, but 
affording only a moderate flame, threw a very great one into 
the apartment, when a little water was injected into the fire. 

These remark^lhle effects have been very pleasingly illus- 
trated by Mr. Samuel Morey, in the various papers of his on 
this subject* printed in preceding volumes of this Journal. 

My expeviepoe with the Rhode-Island coal has been limit- 
ed to a short period, but it seems hardly possible, . that there 
should be any mistake on the main points, most interesting in 
practice. - 

1. This (mthracite is ignited tvithout difficulty y by the 
same arrangement which is usual with the Pennsylvania coal, 
and it appears to be (to say no more) equally combustible.* 
I have never attempted to burn it in an open grate, and my 
impiessioBS are strengthened, that this is not the best method 
of bunrif^ the anthracites, although it is understood, that, by 
good management, they are made to bum in thb manner ; 
but many persons become dissatisfied and disuse their grates. 

2* The best method of burning this coal is in the iron fur^ 
nace, or stove lined with fire bricksA 

'I^ tlus mawer the fire is entirely at command, and can be 
made to produce, at {Measure, a mild or an intense heat. 

3. This coalf unless previously dried, bums with an abun- 
dant (md bright red fiajme. This flame begins to s^>pear, al- 
most as fioOB as the anthracite is thrown upon the ignited 
cba^rcoal; wixUn 15 or 20 minutes it is very conspicuous,^ 
zfiA in double that time it fiUs the furnace, and continues, ait- 
tboughl after a certain time, diminishing, till the coal is al* 
most c<msumed. In this particular, in which it was formerly 
considered as de^ient, it excels. If the ccal has been lon^ 
out of the mine, and has been kept in a dry situation, it wouhl 
be well to sprinkle it occasionally with a Uttle water : it should 

* April 24. I mast now say that it appears to me (o be more easily ignited, 
t June 7. A cylinder Qi eatt iron has been, recently, Aibstitated for a liAing, 



86 Anthracite Coal of Rhode-tstand. 

not, however, be more than the cod can thoroughly absorb 
and decompose, for any thing beyond this, would be injuri- 
ous, by diminishing the combustibility of the fuel. I find, 
however, that after being thoroughly wet with rain, it bums 

freely. 

4. The heat produced by the Rhode-Island anthracite is 
intense. The season being so far advanced, I have not been 
able to compare it exactly, in this respect, with the Pennsyl- 
vania anthracites, and cannot positively say, that it produces 
as much heat as the purest of those varieties of coal ; but 
when it is burning with great activity, I cannot discover any 
material difference, as far as the sensible appearances, or the 
effect on the air of the apartments, would afford a criterion by 
which to judge. It is certain, that the heat is very great, 
and I have no doubt that it will be sufficient for every "pur- 
pose of domestic economy, and of the arts, to which it may 
be applied. 

5. T%e gas emitted by the Rhode-Island coal^ is light car- 
huretted hydrogen^ mixed, of course, with carbonic acid gas. 

I have not observed any odour of sulphur, when the door 
is opened to throw in more fuel, and even when I injected 
water upon the highly ignited coal in the furnace, (as already 
related) although the flame burst forth into the room, and fil- 
led it with ashes, there was no smell of sulphiir ; the odour 
was simply that of light carburetted hydrogen, and I have 
constantly observed this to be the fact whenever any smeU 
was perceivable. 

I cannot say, that none of the varieties of this coal will 
give a sulphureous smell, but I have never observed it. 

It is stated by a correspondent, that having an entry stove," 
the tube of which, being without a cap and passing out at the 
window of a third story, was liable to be acted upon by the 
wind, the current was thus, on a particular occasion, reversed ; 
the flame returned downward, " passing under, through the 
bars of the grate, and curled up under the bott(Hn of the 
stove, making a beautiful fringe of fire all around it, which 
remained for some time : a smell was perceptible, but only 
slightly disagreeable." A similar occurrence, when the fiw- 
nace was charged with Lehigh coal, produced so disagreea- 
ble a smell, that it became necessary to ventilate the house. 

This difference in the smell of the gas firom the two kinds 
of coal, I have observed : where there is a good draft, it is of 
no practical impoKtance, and where there is ajn intermitting 
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one, th^re will always be liore or less of inconvemence, and 
there may be even danger, as the gases emitted by bodi de- 
scriptions of fuel are deadly. 

6. The Rhode-Island anthracite produces a heat of long 
dontinuance. 

Here, again, I must remark, that not having had an op- 
portunity to bum this fuel in the severest weather, I cannot, in 
this particular, compare it exactly with the Pennsylvania an- 
thracites, but I have perceived no remarkable difference* 
The fiunace being filled at 10 o'clock P. M., bums through 
the night, maintains the apartments at a comfortable tem- 
temperature,* and contains ignited coals at 6 o'clock in the 
morning, sufiicient to re-establish the fire, without any thing 
added, except more firagments of the anthracite. 

8. In general^ the Rhode-Island anthracite^ although dis- 
similar in appearance, is very similar in its effects^ to the an- 
ihracites of Pennsylvania ; and the remarks made in the no- 
tice in Vol, X. may be considered as substantially appli- 
cable to both. I do not pnean to interfere with the claims of 
proprietors, or with the preferences which (unconsciously per- 
haps) are influenced by local considerations. In a national 
point of view, all these anthracites are to be regarded as emi-v 
nendy valuable ; they are a vast treasure to the communis, 
as well as to the proprietors, especially as most of the beds of 
bituminous coal are remote from our maritime regions, with 
which the anthracites of Pennsylvania hold an easy com- 
munication, by rivers and canals, and the coal of Rhode-Isl- 
and is contiguous to the sea, so that being once on ship board, 
it may easily be conveyed to any place accessible to ships. 
Oar territory is rich in mineral combustibles ; the east in an- 
thracite, and the west in innumerable mines of bituminous 
coal. 

Characters of the Anthracite of Rhode-Island. 

The Colour is steel gray— greatly resembling that of 
plumbago, to which substance it often approximates. 

Many of its surfaces are covered with a thin film of a sub- 
stance not to be distinguished from plumbago, as it has the 
same lustre and softness, and stains the fingers and marks 
paper in the same manner. A true plumbago is found occa- 

* <S0 to 66 defrees in the morning, wh«n the thermometer out of doors is 
Odefrees. 
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wmMy among the slates which accompany diis anthnn 

cite.* 

Change of colour does not appear to be a cmHinoii inci^ 
dent of the Rhode-Island coal. Its colour Is remarkably 
permanent. Atmospheric influence, including the various 
agencies of temperature, electricity, Sic. aided by chemical 
action, often extends many feet and even fathoms into the 
solid materials of rocks themselves ; so tins coal is oftcfei al- 
tered in the same manner, and the seams are then lined with 
red oxid of iron, giving fresh pieces a mottled appearance. 
Such masses are, however, always rifty, while those that are 
solid, are, in a great measure, (tee from these appearances. 

Play of colours is, I believe, never observed upon the 
Rhode-Island anthracite, at least to any degree that is re- 
markable. The beantifhl hues of the iris, so common in the 
Pennsylvania anthracites, are in vain sought for in that of 
Rhode-Island, at least in any specimens thsDt I have seen. 

Occasionally there are thin veins of pyrites, which, by their 
decomposition, produce both change«ad play of colours in a 
small degree, and to a moderate extent. 

The lustre of this coal is semi-metallic. In fresh and «lih 
figured specimens it is shining, and even sometimes spleti*- 
dent, and in such cases the lustre is composed of the metallic, 
Ihe vitreous and the resinous, united. 

* Professor Vanux«m*8 MMiysfs of the afntfen^cite of Rhode-IsTiind, and ftf 
several varieties of pluoibAfo, (Vol. X. p. 1, 104 — 6 and 6, of this Journal) 
evinces that there is do cort$titutional difference between these Babstancesi 
which contain the same constituent parts, varying only in proporffoti. Car- 
bon seems to be the only tuential ingredient ; the iron, aumgaMsiv, silex, 
alumine, &c. being only aeeetsory ingredients. It is possible £at iron may 
be essential, but it is in small and variable quantity, and its variable propor- 
tion mUtates against tbe idea of its being in true chemical c o mbi ti at ti on, witfi 
the carbon. The absence of bitumen from the anthracites is the essential 
point, in which they differ from the common or bituminous coal. The car- 
bon appears to be in the same condition. sobstaiitiaU^, in which it exists in 
the diamond, and were it freed entirely from foreijpft gubstaoces, and cry8- 
talized, it would be diamond. 

I am not aware, that plumbago has ever been burned in furnaces, for the 
pnrpose of generating heat, for domestic economy, or for the purposes of the 
arts, but after what we now see done, every day, with anthracite, it irproba* 
ble that plumbago might, were there any inducement, be consumed in fur- 
naces, burning with intense ignition, fike the anthracite. Its combastitjiity, 
in chemical experimenu, has long been known, and no one now qumrtiMii 
the combustibility of the diamond. 

Although it is probable that the very dense aggregation of this substance 
ivould prevent its burning in furnaces, (were it possible to accumulate a suf- 
ficient quantity, and to prevent such small bodies from choking the draft) 
the whole world now knows, that it burns in the solar focus, and rapidly in 
(he focus of the compound blow-pipe. 
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iTanr pieces Ksembk. very stronghr. Hie compact magu 
netic iron stone ; others in the kind of lustre, approximate 
ibore to pitch stbne tind semi opal. 

jF%e hardness is lAoderate : it is scratched by a knife, and 
the powder is black ; by intense ignition, it becomes hard 
Aioagh to scratch glass. 

The mean specific gravity is 1.75, but there is considera- 
ble variety in different specimens. 

It becomes electric by heat^ so ds to mow a deficate needle, 
5us^nded by a thready but it is not reifdered electric by friction** 
Its structure is slaty otid colutMMtr. 

In the direction of .the schistose rocks, between which it 
lies, t]|e structure is slat^, b6t it is separated in the opposite 
direction, into inhnmerable columnar masses, so that a con- 
siderable piece has a strong resemblance to a group of basalt 
or tracp rocks, presenting a series of vertical fronts and ir- 
regular' columns retreating, by escarpements. In conse* 
quence of this structure, this coal breaks into cubical frag- 
ments and paralleloffipeds, and not into wedge-shaped 
piecesi* 

It appeiars probable that the seams, vertical to the slaty 
stracture of this coalj have been rendered more numerous and 
more ^dent, hy the injuries which thne has effected, upon 
the upper strata, but it is scarcely credible, that they should 
bave been produced in that way, and they therefore belong, 
as it would seem^ to the original structure of this minen^. 

The fracture is compact. In using the' word fracture I 
here refeft' to the aggregation of the parts, that are interposed 
between die seams depending on the structure idready point- 
ed out. These parts present a multitude of small solids, 
which have a different structure in opposite directions. Par- 
allel to the slaty structure, the fracture of these litde masses is 
very compact^ and slightly granular, like the most compact 
iron ores i but ift the other direction it is smooth, even, al- 
most spe^ar, and not unfrequently inclining to flat con- 

* This peenUanty of gtructure has an impoitaht effect 6a the eombastibili- 

tj of the coal. When it b thrown into the farnace, it is rtof prone to become 

^ked : the pieces He so that- the air readily finds its way among: them, and 

tor thia reason, as irelt as others, this anthracite kindles easily and bums 

freely, and is less apt to become choked than the Pennsylrania: anthradtaa. 

The sndrail coal, ulso, is easily burned. If it be introduced, when the iWriMce 

ii active, it burns readily, for even the small prismatic fragments lie so looaa^ 

ly, that the current of air passes freely. Very little of this coal is, in the 

breakings, reduced to powder, and for this reason there is not much loss hi' 

oiing it. 

VOL. I. — NO. 1. 12- 
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^^daL A iimikr fracture is sometunes obsenred mnaiiig 
in- a diagonal direction through these small soUdf. 

It is not fanprobable that in exploring for this aoduradtey it 
will be ibnndt that the masses which come from the greatest 
depth, far removed from the action of meteoric causes, wiO 
be found to be more firm and compact than an^ hitherto ^is-^ 
covered.* 

■ ■ 

Campositunu IDO grains contam from 90 to 94 gruns of 
eaiboQi the rest being iron and eartfa« (Ifeade.) 

100 grains contain carbon 90. 

water. 4.90 

oxides of iron and- 
manganesa 2.50 

kts 43t 
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In another specimen, • 

100 grains afibrded caiboii 77.70 

water 0.70 

silex 8«50 

Oixides of iron aod 
, maqganese 7.10 

minmine, a trace 
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(Vanuxem.) 
The ashes are not more abondant Aaa in the Pennsyhra^ 
nia anthracites. They are of a iseddish brown coloar, and 
are readily taken up l^ the magnet. A tme fimnBce slag is 
formed during the combustion, and requires to be removed, as 
it impedes the draft. This slag is principally of a sfaming 
black colour — ^it is pardy compact and partW cavernous, and 
masses as large as a pea are instantly lifted by the magneCr 
The powder of die coal befiwe combustioD' is not magnetic. 

** It it vfry carkMU, that, notwhlittjindinf tbe ptcoliar atractare tM bat 
batn pointed oat, the Rhode-Iaiand aothrafcite is y/m hard to break, aaeept 
wbaa the Btaieef are thin. A cubical block. meaMuring about two feet, each 
wv, resitted the heavy Uowt from the bead of an axe ; it was dilBc«l|ev«k 
to MV0r Che pieces, by uting tbe edfe of this instnuneBt, .and it became nt- 
rsiipij to api^ly stout iron wedges, driven by a beetle. It is diS^lt also is 
hsMik tiM MuUer pieces, with the poker, whca the j are iffaited in the fur- 
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Chemicttl Characters. These have been abeacty sdBciei^ 
ly indicated in the prececfing remariu. It remains to be ob- 
served diat this anuuracit^ decrejpitates when thrown into an 
ignited fiimace, but not so powerfoUy as the anthracites of 
Pennsylvania. 

Fort^H bodies. I have seen in the Rhode-Island coal, 
mily small portions of pjnrites. Between the seams of this 
coaly there are found thm veins or films (rf* greenish talc, gen- 
ierally not thicker than the blade of a pen-kmfe;— K:hlorite 
and quartz are found in the same situation, and these foreign 
bodies, in addition to the euths ifiiiich appear to be com- 
bmed or mixed in the coal, and to ^ iron, contribute to form 
ibe slag. Asbestos is found in the slaty rocks, accoi^pany- 
ing the coal. These slates are not bituminous, but they are 
often impressed by ferns, (and other plants,) ami these copies 
are in many instances un^ilarly bold and iiistinct. 

Characters of the anthracites of Petmsyhania. 

m 

Ha^g, in the last volume of tMs Journal, written rather 
fiilly as to the general characters and economical uses of thb 
cold, it remains to state its characters as a sulject of. scienti- 
fic mineralog;)'. The sEght diflerences in tfns anthradte, 
from the various localities, are scarcely appreciable, and in a 
sdentific view appear to be unimportant. 

The colour is black, and in this particular, there is veiy K^- 
de variety : in some specimens, it perhaps inclines a little to- 
wards gray, but the difierenoe is scarcely peroepdble. 

Change of colour. Like the Rhode-Islana coal, it ap> 
pears Msdile to very little change of colour, nor do we observe 
in its seams, any of those mans of iron rust Aat are so com- 
mon in tbe!,odier, and which give to many of die ^ragmentt, 
a coarse and unrigfatly appearance, iar removed .from ai|y 
thing that most persons woidd tappoot to belong to a combus- 
dble body. 

Play of colours. There Is not In this anthracite toy thing 
fike the watoytfnefU of Labrador feldspar, adalaria, fire or 
Carinthia nutfble, be— ^rat a splendid iridescence ofien 
adonii thQ surfaces, eiBosed by firacture, anci it appeara to 
have arisen lBrom the infiltration of water, charged with iron, 
derived probably firom the decompontion of pyrites. 

Whatever may be the nature or the origin of die cokHiring 
matter, fow miiierals equal the Pennsylvama anthracites, in 
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ihe richneM and beauty <^ these adven^tious colours. The, 
most brilli;i(nt are blue, green, yellow and red, which, bemg 
disposed in clouds and bands, ■ upon a ground of brilliant 
black, form a combinatian rarely surpassed in beauty.* 

The lustre is resplendent and vitreous. There is. a very 
high natural polish, which) united with the. black colour, im- 
parts to this substance, singular beauty. Its aspect is very 
much like that of obsidian, and from its appearand, we should} 
sooner take it for a vitreous thap a carbonaceous coaqpound«.t 

Hardness. This anthracite is impressed by the kmfe, but 
it wears files and saws, thus evincing U^t its udtegrant parti- 
cles are hard. The powder is black, and soils the bands like 
charcoaK When the fragments, such as are used for burn- 
ing, aVc freed by washing and wiping, firom the &afi dust of 
the coal, which adheres to them, they then cease to soil the 
finders, and will not tandsh even white paper, or clean linen^ 
although impressed upon the surface with considerable force.^ 
By strong ignition, this anthracite becomes hard enough to 
scratch glass. 

The mean specific gravity is 1.55. The Sfchuylkill variety' 
appears to be a litde less ; about 1.52 ; and it is very possif 
ble that an examinatipn of a greater yarie^of pieces would 
present also more vsurie^ in tt^e results. 

The str\tcture is slatyrrrajtpareiUlyj in the djvection of the 
strata, (for I have not seen it in place,) In many Sj^ecimens, 
this structure is very striking, and in all that I have s^en, it is 
easily traced, sometimes with slight flexions of the layei^^ 
but in general they are straight. There are, however, no 
traces of the columnar structure, in the cross direction; a pe- 
culiarity that is so remarkable in the Rhode-Island coal. 
The slaty structure may probably be regarded as the result 
of the general geological lavf s, that influenced the depositioa^ 
of the coal, considered as a member of tlie i^ies qf rocks, oWk 
that peculiar formation. 

* I have selected q>ecimen after specimen from the fra|^meots that wer-^ 
about to be thrown Into the famace, uniii the shelves were incumbered ai^^ 
the least beautiful were kt leqgth' committed to the Are. 

t One is tempted to s^ve from the ^re, nutnj specimens, even when not t. v- 
idescent, until thegr accumulate to an inconvenient degree. Few of the s[» ^ 
cimens in cabineu are equally beautiful, and I am not inform^ of the ezi^f. 
•nee of any anthracite, which admiu, in this respect, of compariaoa.witj^ 

tThUUtrue, in a deipree, of the Rhode-lsknd «Da], bat it is mncfa iej/ 
«fefnark«ble in this particular. ■ - ^ 
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:l%e fractwre is a distinct thing. ThU is cofWfocU if the 
^vision pass in any other direction than in that of the shistose 
layers, it is the varie^ of Ae compact fracture, wiiich is 
csJled conchoidal, and it is remarkably perfect and beautiful, 
having olien the wrinkled appearance of a shell, similar to 
what we observe ip obsidian ; the surface is otherwise veiy 
smooth. 

Tfcc form of the fragments is generally wedge-shaped, 
with sharp edges, and the pieces are very irregular, no two 
Jbeing alike, although they have a general similarity. The 
fragments are shaped very much like those of gmi-flint and 
^dbsidiaii, and they rarely approximate to cubes and prisms.* 
This coal is very brittle, and breaks in the furnace much more 
easily than the Rhode-Island coal. 

■ 

Cowyfosition of the Lehigh anthracite. 

Carbon 90,1 

Water 6,6 

Silex 1.2 

. Alumine 1.1 

Oxides of iron and manganese 0.2 
ILiOss 8 
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(Vanuxem.) 

Ghemieal characters, 

3!he accoont of these properties was anticipated id the for- 
mer paper, jupkI in my experiments, published in this Journal 
in 1823. . It may be remembered, that I found the anthracite 
of Pennsylvania a very poor conductor of galvanism, while 
that of lUiode-Island was a good one. 

The didkrence arises, apparently, from the smaller quanti- 
ty of metal contained in the former. This is apparent, also, 
in the light gray colour of the ashes of the Lehigh coal. 
Thpse ashes are only slightly magnetic ; those of the8chayl« 

* In this respect, the Feoosylrmnia anthracite dtfien from that of Bhode- 
Uand. There if, for this reason, a i^reater tendency In the PennsytTania 
coal, to become choked in the furnacf ; it requires more care in pnttingf it in, 
and (he smsJl coal h more di^cult to burn. 1 have mentioned, in a preceding 
pote, that the small coal of the Bhode-Island anthracite bums with ease, and 
rarely impedes the draft, if intrpdnced whta the lire is actire. 
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lull, coal are however much more BMigQetie, «ad>^ Aigs 
which form m the fiumace, are veqpectivety mudi more mag* 
nedc than the ashes* The ashes of ihe Scfaiyildn coal an 
of a reddish colour^ not onlike those o btamed fipom the 
Rhode4sIaiid coal, and it is not improbable that-Ae.ccdoiur is 
owing to the same canse ; — although lamnot aware that any 
analysis of this coal has been executed. 

Fm^^ Bodies* The stracture of this coal is so dose 
that there is not room for any Ibre^ body to be interposed 
in seams, which in ftct do not exist, excqpC between- the great 
masses of coal and the contiguous Ji^^ers of stnrta. There 
is raiely on these surfaces a plumbaginous aspeet, and whea 
it exists, it is less remarkable than in the Rhode-Idand cod* 
The only foreign bodies that I have obeerved in this andira- 
cite, are some portions of pyrites, generally small-— some of 
them cupreous— more frequently distinct qpots and layers of 
carbon, exhibiting the precise appearance of vegetable char- 
coal. Its stnsctnre is, generally, in fine fibres; it 'is nearly 
without lustre, and presents a striking contrast to the brilliancy 
of the surrounding anthracite. 

The slates, which are contiguous to tins eoat, abound with 
distinct and beautiful vegetable impressions, es described by 
Mr. Cist, in his memoir, in Vol. Iv. of this Joulrnal, to whick 
I refer for the geological relations of this coal.- 

Miscellaneous Remarks. 

Where the conducting tube, that connects the furnace widi 
the chimney, is vertical, it appears to be strictly true, as stated 
in the former memoir, that it needs little or no.deanmg. 
But I find that where there is a conriderable lengdh af hori- 
lontal- tube, the ashes, transported by the strong cnmntf ae* 
cumulate in considerable quantity, and akhongh they an 
entirely incombustible, and therefore completely diftreAt 
from the soot of a common ohminey, it is requisite to leAove 
Ifaem occasionally. Once, or at most, twice, in the come of 
Aeseason, will be sufficient. The tube must be tricen down, 
carried- out of doors, and the ashes poared or jarred out, 
simply by raising the tube on end. As they "are entirely 
diy, they run out as sand would do. Their colour, modified 
by die black dust of the coal, is churker than^wt of the ashes, 
which foil through the grate. 



•* 
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. The ubetr ^* die anduracitet are recommended in Say'g 
fiolomology/ as bring usefiil in destroying the worm that in- 
fefts the roots pf the peaeh treei* 

Some persons sa|qK>se, that fire, maintained hy the anthra- 
cites, musty on account ^ the intense heat wluch the com- 
bmtkHi of thb fhel'prodnces, be necessarily ojqnressive. It 
is true, that a degree of heat may easily be generated, in this 
aatmer, that is greister than is-agreeable or useful. But an 
energetic agent should not be rejected for the very quality 
wUch« when properly regulated, constitutes its peculiar excel- 
lence. It is hard to pouh on the slhggish, spiridess horse, 
iNil the generous courser is easily regulated by bit and bridle, 
and, although capable ef riqpid speed, readily submits to a 
moderatedmovement. 

Ail that is necessury, to avoid the inconvenience alluded to, 
is^ to place dte slove in the proper situation^— to regulate the 
uxpffy of fiidand the draft of air, according to die weather, 
and to- open and diut the doors of the rooms, as may be ne- 
cessaiy. In the severest weather, it mi^ sometimes be neces- 
sary to close thecommunicadon with every room, except one, 
audi that room is brought to the desired temperature, when 
anodier door niay be op^ied, and a second room warmed, 
and so oii, until we reach the limit of energy belonging to the 
means itk hand ; for, even the anthracites are not omnipotent 
in subduing cold, and those persons will be disappointed 
who eiqpect every apartment oif a great house to be heated, 
like a sitting parlour, by one fire, perhaps fifty feet firom some 
of the rooms. The air of a c<msiderable niftnber of rooms 
may, however, be agi^^eably tempered, and two or three that 
we imme^aldy condgaous to the furnace below, 'and as 
many more at die head of astair case, at whose foot the fnr^ 
naejB stands, may, (unless when the weather b severe,) be e^ 
iectually warmed* 

It is sufqxMcd by some persons, that the anthracites must, 
of course^ be out of the quesdon, in the mild weather of 
mring and autumn. Oti the contrary,' the andiracile 'ike, 
(jiqpMk of it as sustained in the lined furnace) b particukiljr 



* << Mr. J. CHIllttDi hmt certainly dcrhrcd mat adTsntagc from tba «m af 
tarn tSmAen of the eommMi anthmcbe, wlikn it now to fcnerallj. introdoctd 
•t, ft fntl ; ht o^cnt ft louitl btiin anMnd tlie tmnk of tke tree, and fiUi it 
Wkh'the cindcrt ; he informs me tliat tlie frees tlins treatedi Imto aifumed a 
■ore iMaUhy appearance liian olliert, and tli^ are not at all inferted Kr 
IMs jNlimini infect;" (B^r'^ BMtaMol^ Are. Es«ria BsMoea;) 
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af^reeable in such weather. This day,' (April 16, 1826,) fM 
been one of that description ; the thermometer, oat of docNrs, 
being over 50^ of Fahr. A small fire of the. Rhode-Island 
anthracite^ from four to six inches in depth, and sometimes 
burning freely when there were ncft more tiiaii two inches of 
coal, tiie inner doors being open, has- difihsed a mild' ani 
agreeable warmth through nearly the whole house, pervacBli^ 
a space of more tlian eighty feet in length/ thirty in breadth, 
and twenty in height. 

In this manner, the family are ienstbted to' occupy apart- 
ments, where they conld not otherwise remain, without sepa* 
rate fires, and they pnrsue their various avocadons dispersed 
freely, as in summer. To- produce this desirable result,' all 
that is necessary, is to regulate the fire with a little more care, 
much less, however, than is necessary under similar circum- 
stances, with open fires. The/uel must be suf^edrather more 
frequently than in winter, and in smaller quantities, petbaps 
once in two hours, and the register drawer must be kepr most 
of the time shut. It is a mistake to suppose, that the anthracite 
fire will go out; unless there is a great mass of fiieL What-^ 
ever may be true of the open grafte, this is not die fact in. the 
close stove ; and if, at any time, the fire has b^n suffered to 
decline, to tUat degree (as it sometimes happieBs) diatthe 
adding of more anthracite would extinguish instead (jf re- 
viving it, then it is necessary to introduce a Utde charcoal, 
and in a few minutes, it will be in a condition to receive the 
anthracite and to kindle it anew.' It rarely happiens, how- 
ever, that it islrequisite to use charcoal, except once in the 
day, that is» on kindling the fire in the morning, nor is it ne- 
cessary 'even then, provided the fire has been suffered to^urn 
dirough the previous night. For 'the warming of large es^ 
tablishments, hospitals, asylums for the insane, churches, 
colleges, hotels, &c. and where it is important for the pre^ 
servadoh or recovery of health, to have a uidibrm tempera- 
ture, regulated even by the thermometer^ the anthracite must 
be an admirable fuel ' With this aid, it would be veiy possi- 
ble to establish in New-England, or in Canada, the climate 
of the Azores, of Madeira, or of the West-Indies. Even in 
countries where very active fires are not necessary, but where 
tiie climate is, for several months, too cold to admit of doing 
without them, as in the middle and even in the southern 
stales of this country, the anthracite, especially if burned in a 
fire-roon^ above, or in the cellar, (a iq>ace being 



to lUs olject,) would afford md didhse through m large et- 
tiUishiiient, mat mild temperatnrey which is to favourabk, 
both to health and comfbrti In regard to the pleasantness 
and ndK^ of this Aiel, as it may serve to ahswer the enquiries 
•f other families, I take the Uberty to miention the experi* 
noe of my own, during tin last six months ; in which, (ex- 
cept far cooking,) we have scarcely used any other fuel. At 
the same price, the family would now gready prefer the an* 
Aradte, to the best wood. The uniform and permanent 
heat, its difiusion through several ajsartments, and the con- 
necting halls and passages, thds giving in whiter, die fieedom 
and space of snmmei^ the diminished liability to taiich cold^ 
because we hav^.not to encounter currents of ^old air in the 
atting rooms^ and to be immersed in a freniilg ^Hmate, in 
the halls ; the ireedom from smoke^ and, in a great measure, 
from ashes and effluvia, the perfect security from fire, the 
greatly diminished trouble, hlEtrdly iany attention being re- 
quired from the females of the house, the etonomy of carpets^ 
especially around the fire place, and the economy of money, 
dnce this fuel aHbrds a given amount of heat at a lower ex- 
pcoae than any other : aU these advantages conspire to recom-^ 
taend the anthracite fiiel to general use, in all parts of our coun- 
try accessible by Water. I have a high opinion of the value of 
the bituminous coal, and it would be very desirable that more 
mines of this fuel should be discovered, east of die Alleghany 
mountains; but if the election between the two were left to 
as, we should not hesitate to prefer the anthracite;* It is 
Very happy that^ while central Pennsylvania is so richly stor* 
ed with this combustible, New-England has also an abundant 
local resource in the mines of Rhode-l8land> The anthracite 
is found also at Worcester, whidi it is expected will, ere long, 
be connected by a canal, with Providence, at the head of 
Karraganset Bay. The same geological formation in which 
Ae Rhode-Island mines are found, extends to Boston and 
dsewhere, and very possibly^ the anthracite may be found in 
other places in this regiotik 

The great valley of the Connecticut, bko, admits (at least 
in part,) of the existentre of the anthracite, as Well of bitumin- 
cNis coaJ, and many traces of cool of various quJBilities — gen- 
erally, however, of the bituminous kind— ^have been found in 
widdy dispersed parts of this district. 

* l|j owB imprettiont were, at first, very difierent, until obMiratioti afl^ 
«ipi»rieiice cooTloced me, tluu mj carllM- tmws wtre trrontouf . 
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The iunchracitie furnaces are liable to an ineonveniene^ 
irfiich is easily prevented, if attended to in season^ Tiitf 
semi-vitrified matter, composed of the impurities of the coal^ 
and which forms the slag, accumulates by adhering to the 
fire-lHricks, with which, by partial fusion, it forms a firm uat 
ion. It should be removed by the poker every morning, 
when the fiimace is cleaned : it is eanly done firom day to 
day ; but if neglected, it increases to an inconvenient degree 
"—chickens the lining all around-Hiarrows the place for fed 
and draft, and much diminishes the power of the fiimace. 

Even when thus accumulated, it can be removed by taking 
ofi*the tap of the fiimace, and placing the straight poknr wim 
its pomt upon the excrescence, when it b made to break off hy 
the blows of a hammer, taking, however, a tUn film of the fire* 
bricks with it, but not injuring them material^. 

Appendix^ May 11, 1826.^ 

I have been just favoured with a copy of a memiMr, by Mr. 
Marcus Bull, read before the American Philosoplncal Socie^ 
ty of Philadelphia, April 7, 1826— entitled : 

** ExptrimenU to determine the comparaHoe quantitieM of 
Heat J evolved tn the combustion of the prineipat v<meties of 
wood and coaly und in the United States^ for FStel ; andabo 
to determine the comparative quantitie» of Heat loit hjf the 
ordinary apparatus made use offer their combustionJ'^ ■ 

This memoir is the result of a long course of experiments, 
evidently conducted with great care and skUL It is rtfiete 
with interesting information, and is to be regarded as one of 
the most important contributioas of science to the arts and to 
domestic economy, which has been made for a long time in 
this country. It is worthy of being carefiiUy studied, both by 
scientific and practical men, and for the sake of the latter 
class, it might be well if any analysis of this elaborate and 
detailed paper, presenting, in a lucid and concise fimn, the 

E-actical important results which have been obtained by Mr. 
ull — ^were prepared for extensive circulation. 
I cannot discover in the memoir of Mr. Bull any import- 
ant variations from the results which I have presented. 

Mr. Bull finds the specific gravity of the anthracites con- 
siderably less than they were found by me, and less than they 
are stated to be by systematic writers. Whether this is imputa- 
ble to variety in the weight of different specimens firom 
the same mine, or to inaccuracies in my experiments, I can- 
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not It prefent decide.* Neither b it in my power to gay 
lAedier the Rbode-Idand coal is generally inferior to the Penn- 
sjflvwiia anthracitegy m its power ofimparthg heat^ or wheth- 
er the deficiency found by Mr. JmU, of 28 pam in 09, was 
imputable in whole or in part, to accident in the selection of 
die specimens. It is stated by those conversant with the 
asines, that there is in this respect, much variety in ifae coal 
of Rhode^Ishmd. Shookl it prove on farther trial, that die 
Bhode-Island coal contains less combustible matter, under 
the same weighty the price m die market will of course be 
regfttlated accordingly. A ^fference it is very possible there 
may be cm this point, in favour of the Pennsylvania coal, but 
I should not think, from any thing that i have myself observ- 
ed, that ^ arierage difference in the large way^ would {M»ve as 
great as the experiments of Mr. Bull would indicate, although 
1 have entire confidence in the accuracy of those experiments 
in the given case. 

P. S. May 17, 1826. 
It is proper to state, that on taking down the tube con« 
necting the anthracite furnace with the chimney, after burn- 
ing the Rhode-Island coal, nearly three weeks, the accumu- 
lation of ashes was found to be seriously greater than when 
the Pennsylvania coal was used. The colour of the ashes 
was dark gray, almost black. It was partially magnetic, suA 
ficdendy so to form a festoon between the poles of a horse shoe 
magnet, but the ashes were perfecdy dry, like sand, and ad- 
hered only very slighdy to the tube. Should it prove to be 
die fiu:t, diat more ashes, arising from impurities, or from nn- 
consumed coal, are depouted in the tube, when the Rhode- 
Islaad coal is ased, than when that of Pennsylvania is em- 
ployed, it may be proper to enlarge the diameter of the tube, 
it is probable, that in a vertical tube, very little ashes will be 

* June 8, 1826. My friend, Prof. Olmsted, hu, at my request, repeated, 
with a very aecarate apparatus, the experiments oa the speciSc g^ravity of the 
R. I. a«d Lehigh coal ; — the fomtf he makes 1.77, the latter 1.65-*-eorrw> 

Gndhsff, in the oq$ ease, txadly, aad in the other, ruesrly, with ray results, 
r. BuU giyes, for the Rhode-Island coal, 1.438, and for the Lehigh, 1.404. 
We must impute these differences, to variety in specimeai. 

J«ae 0. A letter lirom ftlr. Bull, this momeat received, hi answer to one 
from myself, contains the following passage :-^< In regard to the rariatioos, 
hi oar results, as to the sp. gr. of the coals, it Is rery probable, as you 
•If feet, that it aniy have arlMo, in part, lirosa the difcreoce in the sped- 
Mens made use of; but as mine were made jm titfr c/y ity^ and covered with 
a compoaad impennoos to water, my results should be less than those which 
wodM b« ebOiaid wMioat these precaatloaa, as Iheoe eoak, 1 bdieve, pre- 
sent iasures, asore or less, la almost aU instances, tod particularly the R. 
Island, la which the largest varfathw exists. 
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Iband, except at ibe elbow joints whatever fiiel is employe^ 
but I am persuaded that a larger comluctiag tube than thut 
which has been iatroduced in Pluladelphia, would be advan* 
tageous, especially where there 13 any considerable extent of 
horisontal oommunicatioDb 

I ought perhaps to add> that^ at the close of the seasoa, af- 
ter the emperience of mere than six months^ I find thecoOet^ 
tion of light ashefr upon the sides and ceiling of the iqpan- 
ments, somewhat gpreater than 1 had supposed when the fof- 
mer essay was writien^ but there is no serious inconvenience, 
as it is ^isily dost^d away^ and. l^ve^ very Utt^ permanent 
eflectk 



Art. Vn. Proofs thitt general ani powerful currents hao^ 
swept and worn the surface of the earths 

TO PROFESSOR SILLIMAN* 
SiBt 

There is one circumstance connecrted with die>earlii^ stts* 
face, which has not, that I am aware of, been noticed by any 
writer on Geology* The surlbce of every portion of the mass 
of rock, composing the nucleus, of the earth, and which has 
not been exposed tp the action of the atmosphere, is found 
worn quite smoodi, aqd tl^ equally, whether the covering of 
earth be shallbw, or d^p, of wJbttever species of rock the 
mass may consist^ or hpweyer unequal and irregular^ may be 
the form which it has assumedt The common appearance of 
the surface is highly artificial, as: if worn down h^ some pow- 
erful byt pot yery ddit^ate agent. The harder parts have 
in some mi8la«ees, especially when forming veins in a softer 
stratum, the feeling of being polished, but the general char* 
acter of the surfaces, although smooth to the eye, is some- 
what rough to the touch, with slight grooves or channek, nuK 
ning In a uniform (firection, very nearly north and south, bi|l 
from a little west of north to a little east of sou^» 

This fkct has appeared to me a very striking and important 
one, and it is a singular circumstance tE^at it should not have 
been noticed by the numerous writers,, who have carefully in- 
vestigated so many circumstances ^^Qnnected with the chang- 
es which the earth ha^ ijuo^rgone. These chang»^ have afr 
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waji been considered a subject of deep interest, and have 
given rise to diflSsrent theories, none of which are satisfactory, 
and however we may be inclined at times, in despair, to aban- 
don as hopeless, the inquiry in what manner they have been 
brought about, it will occasionally force itself upon us. 
When we meet an immense mass of rounded pebbles, at a 
great distance from the bed of any river, nay almost on the 
tops of mountains, we cannot but speculate on the question 
how they came there. 

It has aiqieared to me that the most simple mode of account- 
ing for some, if not all of these appearances, is the supposi- 
tion that a change has at some period taken place in the ve- 
locity of the eartlTs motion on her axis. 

Th0 surface of the earth on the equator revolves at the rate 
of more than 1000 miles per hour, or nearly 1500 feet per 
second, a rapidity of motion, of which it is not easy to form a 
very precise idea, without comparing it with other velocities, 
which are familiar to us. Thus it is greater than chat of 
sound, which is estimated at 1100 feet per second, and the 
greatest speed of a baU, impelled by gunpowder, beinp^ about 
1700 feet per second, we may safely assume the velocity of 
the rotary motion of the earth at the equator, as equal to the 
velocity of a cannon ball. 

We have no idea of circular motion bearing any propor- 
tion to it. The surface of a spindle of three inches diameter, 
revolring 4000 times a minute, passes through only 50 feet of 
tpatce per second— and a wheel of wrousrht iron, of three feet 
diameter, will, it is said, fly in pieces before it reaches a velo- 
city of 400 feet per second. 

it is true thb effect would be produced on the wheel by the 
centrifogal force, which acts with small comparative power 
on the earth, on account of its vastly greater diameter. But 
with respect to the water, floating on the earth's surface, and 
held so nicely balanced by the power of gravitation, it evi- 
dently most possess this same impetuous motion with the sol- 
id parts of the globe, and should the rotary motion of the 
earth suddenly cease, from any cause not acting equally upon 
every partide of this fluid, the whole mass of water not acted 
upon, would continue to rush forward with this inconceivable 
velocity, until overcome by opposing obstacles, or exhausted 
by continual friction, and the counteracting power of gravita- 
tion. Without pretending to calculate the extent of a power 
60 tiemendonsy it must be evident that it would be more than 
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sufficient for any conceivabk porpoae. Supposing the solid 
earth suddenly stayed, or even slightly checked in her dmnai 
motion, the Pacific Ocean would, as it were in a momem, 
rush over the Andes and AUeganies into the Atlantic, which 
in the mean time would be sweejung over Europe, Asia, and 
Africa. A few hours would cover the entire sor&ce oif the 
earth, except perhaps the vicinity of die poles, wkh one msb- 
sng torrent, in which the fragments of cBnrtegrated rock, 
ea^, and sand, would be carried along with tfae^ROck of an- 
imal and vegetable life, in one, all but liquid nrnmi The same 
sweeping flood which might be thus suddenly p re d ncc d , by a 
cessation of, or ehange in the rotary motion of the earth, 
might have been produced, equaUy, by the orig^inal commu- 
nication of this motion, and the suddenness or slowness with 
which this motion should be communicated, would determine 
the violence of the flood* 

The appearances presented on the snr&ce i^die earth are 
precisely such as we should expect after such a catastrophe; 
— ^the outer more friable strata of rock, torn out from the sol- 
id mass, rounded into boulders and pebbles of every me, or 
crushed into atoms, according to thnr exposure and power of 
resistsmce ; the surface of the harder strata, not forced out of 
place, as well as of those less exposed by dieir original position 
beneath other strata, ground, pounded, worn, in the manner 
herein described. The disposition of the disintegrated por* 
tions of rock and sand, is conformable to this hypothesis, 
nnd reconcilable with no other with which I am acqaainSed ; 
•—-as the cement should by degrees lose its violence, the more 
elevated ridges, presenting the most powerful obstacles to the 
course of the water, would first show themselves above its sur- 
face, arresting at the same time, the more ponderous detach- 
ed rocks, together with the confused mass of pebbles and sand 
accompanying them ; the lighter portions or the latter wonU 
be carried off to a lower level, by the farther subsidence of 
the waters. Thus we find the largest boulders, with immense 
hills of coarse gravel, piled up in mountainous districts at 
country, frequently nearly equal m height to the ridges of 
rock about tiiem, except where die latter shoot up into shai|> 
peaks. 

The appearance of the surfiwe of rocks, in place, to which I 
have alluded, appears to me, however, to be the most stri- 
king circumstance in suf^rt of this ibeory. I iMve notioid 
this mevery part of New-England, and of so mavfaed «ad 4^ 
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vided m dbaracter, as to leave no doubt in my own mind of 
iff mttTenafityf but it may not be every where so obvious. 
Our Ulb show their hard primitive faces wherever a new turn- 
pike requires the removal of the natural soil to any extent, 
and this hardness of surface withstands for a long time the 
aetioa of the atmospherey^-^nnrhile the softer rocks, which show 
themselves most finequently in alluvial districts, by a short 
exposuret lose every trace of the iMriginal character of their 
siff&oes.* 

The loaff cultivation of the populous parts of Europe, may 
have tended to change or conceid the character oC the surfa- 
ees of those rodu wUch are most accessible. It may also be 
observed that the direction of the marks caused by this vio- 
lent friction, indicates a subsequent change in the axis of the 
earth. Now the parts which were near die poles at the time' 
of this revolution, would be litde acted on by it, and would 
probably riiew few if any of the striking marks of friction* 
A thorough examination (tf the surfiice of rocks in the dif^ 
ferent parts of the globe, may enable us to decide what 
parts must have constituted the poles at this period. Sup- 
pose the equator to have passed over the United States, and 
the revolution to have been towards the present north pole, 
according to the indications I have noticed, one pole would 
have been near the western coast of Africa, the other in the 
Pacific ocean. 

The indications of a flood having passed over the conti- 
nent of America, from north to south, have been noticed by 
diflferent writers, whilst like indications in Asia are said to 
point out its course there to have been from south to north. 
It iriU be perceived that a revolution on the axis above as- 
fomed, would produce that efiect. A current passing round 
the gUbe, woidd of course flow in opposite directions, as r^ 
gards die points of compass on its opposite sides. It is per- 
haps idle to speculate on the causes which nug^t have produ- 
ced such an event, as a change in the axis of the earth, or in 
the veloci^ of her diurnal motion— 4t is suflkient to say, it 
were as easy to^the Almighty pow^ which gave motion to 
the planets, as their original moveAmt. It u obvious, how- 

* It is not howener to be inferreil that these indicatiaas are eoDfined ta 
primitiTe rodu ; they are no where more strikiof or more beautiful, than on 
the podding stones in this yicinitj, the imbedded pebbles being worn down 
and pottslMd m hi the colamas of the Halls of Congress in the Capital. Tol 
account for this class of rocks, we most suppose this species af Soad to hare 
occurred mora than once. 
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ever, lliat it is precisely the efiect to be expected, shonld 
earth come in contact with a comet, altbou^ ever so slightly. 
Dr. Halley, in an essay on the causes of the flood, written in 
1694, suggests that a change has been effected in the axis of 
the earthy by the shock of a comet, but he evidently mistakes 
the effect to be produced by such an event. He thinks it 
would have produced such a commotion ii| the waters as woaM 
have caused them to overflow the higher land, in consequence 
of their tendency to rush from all parts of the globe ttfwards 
the spot which received the shock. He probably calcnlated 
that this wpuld result from the attractive power 6f die cometj 
but this power being so exceedingly small, compared to the 
rotary impobe possessed by the waters, it is obvious that the 
efiect I have described must be the result of such an occur- 
rence. 

At any rate, the indications I have pointed out, appear to 
me deserving of particular notice, and my object will be an- 
swered, should this article attract to them the attention of 
geologists. A* 

Boston^ April J 1826« 
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Art. VIII. — An account of a new explosive engine^ gene* 
rating a power that may be substituted for that of the 
steam engine. By Samuel Morey, of Oxford, New- 
Hampshire. 

TO PROFESSOR SILLIMAN^ 

t)EAR Sir, 

Having accidentally discovered that the vapour of wa* 
ter aud tliat of spirit of turpentine, wClen mixed with a very 
great proportion of atmospheric air, were highly explosive^* 
I have been endeavouring to produce therefrom, a useful me- 
chanical power, and embrace the earliest eontenient opportu- 
nity to send you an account, and the result of some experi- 
ments. I should hope they may, at least in part, find a place 
in your Journal. 

Alcohol may be substituted for water, or added to it in 
any proportion. The vapour, and atmospheric «dr, if 
placed in contact, will in time unite, as Hydrogen gats and 
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(^lamon air do, and become Apparently as highly explosive. 
But the process by natural ev]aporation, would be too slow, 
when tJie use or demand was \ery considerablei unless the 
reservoir was very large, when it would then be inconvenient, 
expensive and unsafe. It was desirable to prepare or manu- 
facture the article as wanted. In time it was eflected. It 
nras also very desirable, (and there was not, to me, any appa- 
rent reason why it niight not be effected,) to command or con- 
trol the explosions^ as we do those of gunpowder, although 
they are much more violent^ Another most desirable object, 
ivajT, to unite in the same engine, if it possibly could be done, 
the effect or force of the explosion, with that of the vacuum, 
irhich always accompanies it, and that, without rendering it 
boo complicated, expensive, and unsafe* By pursuing a 
course vervanalagous to that adopted for the use of gunpow- 
der, it wasm a measure, or entirely, effected. 

The preparing part of the machine consists of a metallic 
v^esseJ, or iube^ so constructed, that a stream or current of 
atmospJieric air, may pass freely through it, together with the 
vapour or gas to be made use of, both being impelled through 
a space interrupted by short turns, or other impediments, the 
object of which is, to blend, mix, or unite them indmately 
with each other, by which process they are rendered highly 
explosive. This apparatus admits of an endless variety of 
(brms. A description of one follows, which is found to be 
perfectly safe, and probably as convenient as any. Make a 
box of tin plates, four or five inches wide, and about fourteen 
long, and seven deep. Divide it horizontally, into four or 
five compartments, by partitions, which extend from one end 
of the box to within a short distance of tlie other end, so that 
die air, entering the lower part, will be compelled, by the 
partitions, to travel the whole length of the box, through each 
compartment, in its ascent to die top ;— divide these com- 
partments, by vertical partitions, running the whole length 
of the box, except at the beginning, or where the air enters 
and passes out, into spaces, about half an inch apart, which 
have the double advantage, of effecting by their friction, a 
rapid mixture of the air and vapour with each other, and al- 
so of preventing violence in the explosion, in the box, should 
one take place. A short tube for the admission of air and 
other materials into the lower apartment, and another for 
letting out the explosive or prepared air from the upper one, 
<>ach covered with fine wire gauze to prevent explosion, will 
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complete die preparing Tessel. Tbe opening to thuhoM 
dioald be about two inches in diameter. 

The exploding part of tbe machine, ahto admits of a great 
variety of construction. Tbe following may serve as a coih 
venient one. Have a cylinder fitted with a piston or plong^ 
er, and connected with a crank shaft, as in the steam engine^ 
let the lower etid of the cylinder have a valve of at least half 
its diameter, opening outwards. Thb valve may be made of 
thin soft leather, of die same diameter of the cylinder. This 
leather is to be tied or ftistened to the lower cfiid of the wcMrk- 
ing cylinder, so as to form a continuatiOQ of the 8ame«» The 
lower end of the leather cylinder Or valve, is to be flattened^ 
go as to bring its inner sides together, fyr dbout foor or 6vt 
inches <^ it« length, and kept in that posidon^ by light springs 
attached to the two edges of the flat part, placing jt bqi a pori*' 
don much like that of a bow and bow-string. 'Fms valve is 
supported, or prevented from being driven into the cyfinder, 
by a plate of metal, of su£Scient thickness to bear the pressure 
of the atmosphere, arched or raised outwards, and perforated 
with as many holes as can be well made in it ; the hole^ 
should be from about ^ to i an inch in diameter. The end 
of the cylinder forms the abutment to this arched plate. An 
sdr valve, also opening outward, is fixed in the side of the cy- 
linder, just below the piston when down. A {npe from the 
|)reparing vessel, is inserted or attached to the side of the cy- 
inder, at from J^ to | of the length of the stroke from the top. 
This pipe should be as short as it can conveniently be, and it 
should be furnished with a valve next the preparing box, to 
cut off the communication with it, and a small valve about 
half an inch in diameter, next the cylinder, to let the inflam* 
mable air communicate with the flame of a lamp, so as to take 
fire, and communicate by the trail to the charge in the cylin- 
der. These valves also open upwards, but as the explosion 
meets with so liide resistance below, they are never thrown 
upwards. They are worked by beams on die crank shaft, as 
is also the air valve, or by any other convenient mode. To 
give a double stroke, it will require two cylinders fitted up in 
this way, communicadng with the same preparing vessel and 
erank shaft. When vapour is intended to be us^, put a lit- 
tle alcohol, or high proof spirit, either alone, or with the ad- 
didoh of a small portion of spirit of turpendne, or pot in spir- 
it of tui^nthtie and water, or other materials conyeniendy ca- 
pable of evaporation, and the vapour of which is inflammable^ 
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when mixed with atmospheric ur, uito the lower apartment of 
the preparing vessel ; the proportion of eacli is not very ma* 
teriaL Apply a small lamp^ or other heating substance, to rais^ 
the temperature to about blood heat, and place the fladae of a 
lamp at the inflaming valve. The piston bein^ d6Wn; in its 
ascent would form a vacuum under it ; this is prevented by 
opening, the air valve which supplies the cylinder with com* 
mon air, until the {Aston renches Ae pipe from the preparing 
vesseL It then closes, and the' Vapour valve supplied the re- 
mainder of the cylinder, through the preparing vessel, ivith ex- 
plosive air, and just before the piston is up, say about | of 
an inch, the vapour valve closes at the same tifl&e that the in- 
flaming valve opens and shuts, the piston being then still 
rising, draws or turns the flame of the lamp at die firing 
valve, thoiigh the opening into the pipe, inflames the trail, and 
it is instaady communicated to the charge in the cylinder ; 
the explosion that ensues, drives out the air from within the 
cyUndetf through the perforated arched plate and leather 
valve at bottom, which valve instandy cdlapses and prevents 
the retnm of the air. The steam, formed by die explosion 
and formaticm of the vacuum, is condensed, by keeping the 
lower part of the cylinder coof, by surronndhig it with water, 
and snaring the vacuum to inject a smaU stream 6f cold wa- 
ter near the bottom — ^which also keeps the aiched* pM^ and 
leather valve eooL A vacuum under the piston, instantly fol- 
lows die explosion, which descends by die pressni^ of the at-* 
mosphere, and carries the crank with it, while the aahie pi^ 
cess is repeated in the second cylinder, ajid the power is tkken 
from the crank-shafl, or piston-rod, as in the 8^am-en)Bine. 
When the temperature is low, smaller chiArges will f^redace 
the same efiect, if a thin metallic plate of the same diameter 
of tlie piston, be introduced into the cylinder, called' tlie 
charging pistoo. It is fitted with a small rod, ^hich moves 
through a stuffing-box in the main piston, so t^t that the 
frictitiii will support its weight* This charging-^^iston is pre- 
vented from rismg higher than the vapoun-pipe, W its end 
striking against a stationary point, in its ascent, and forming 
a partition between the compound air in the cylinder, and the 
common atmospheric air, thereby preventing so great a mix- 
tore of atmospheric air in the cylinder, as fo U»uen the effect 
rf the explosion. 

When the temperatui>e of the box is so high as to give off 
toai^ieat a-jproporCioB df. vapour, the engins works better hf 
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stopping entirely the working of the charging piston, but noc 
with so good economy^ This ebargtng piston should be ful- 
ly perforated with snrall holes^ lest by aecident it should not 
rise with the working piston, as well as to let the explosion 
pass fireety durough it, to clear. iJie cylinder Wire gauze 
should also be placed between the vaponr and inflaming 
valve, to prevent explosion in the box, should the vapour 
valve not close in time. When hydrogen gas is intended to 
be used, an apparatus similar to Professor Hare's compound 
blow-pipe, may be attached to the engine,' to throw die air 
and gas, into the preparing box* 

A box of the form- and size before mentioned, appears to be 
sufficient tojprepare air last enough, with a small lamp, to 
furnish from fifty to one hundred charges per minute, for a 
cylinder of seven or eight inches in diameter, having a two 
foot stroke, the box being in use only one quarter part of 
the time ; it of course, would supply four such cylinders if the 
air was constantly blown or drawn through it. To keep up 
the temperature of the box, would, in that case, probably re- 
quire more heat, but it does appear, that the more rapidly the 
air is made to pass over the liquors, the more rapidly it takes 
up vapour at the same temperature. 

The following, are some of the methodis, I have successful^ 
ly adopted, in producing a power from this same source. 

I have caused the air, by the effect of the explosion, to be 
compressed over a column of water te^ such a degree as to 
throw it to a great heighth and distance. 

I have, in a measure, reversed it, and by forming a vacuum 
in a vessel above, the water would be driven up, by the press- 
ure of the atmosphere. 

I have caused the explosion to compress^ in a reservoir, a 
quantity of atmospheric air, and make use of that Compressed 
air, for working an engine, similar ta a double strc^e high 
pressure steam engine. 

This; mode will make it perf^tly safe on account of firtf, as 
the compressed air may be led, in tubes, any distance, before 
it works the engine. 

Sometimes I have made a valve in the piston to open up- 
wards, and fill the cylinder below the piston with the pre- 
pared air, and when the pston is about halfway up the cyl- 
inder, it is at the height of its working stroke ; the explosioir 
then takes place. The effect is, that the quantity pf air above 
^e piston is nearly doubled ; its elasticity ^r force is als^ 
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greatly increased, by a great increase of its temperature, it 
now reacts on the piston, while a vacuum below, adds greatly 
to the effect. This mode acts with great energy in a small 
space. 

I have attached to the working piston, thin tubes, about f 
of an inch in diameter, open at top, each one of which is di- 
rectly over and enters one of the tubes of a condenser, at- 
tached to the bottom of the cylinder, which tubes are J of an 
inch in diameter. The prepared air, as usual, is let into the 
cylinder near the upper end ; as the piston rises, it fills with 
the prepared air, the upper part of the tubes, and the spaces 
around them, and when the piston is nearly up, the explosion 
takes effect, but the tubes prevent all violence. 

At, or near all of those springs, which are constantly giv- 
ing off hydrogen gas, engines may be erected (substituting 
the gas for that of the vapour of the liquors) to work con- 
stantly, for every desired mechanical purpose. The engines 
can be placed in any chosen situation, by only conducting 
the gas through tubes, and if desired, the air and gas may 
pass in due proportion through the tubes together, which, 
with a few ^ort turns, will insure its suitable preparation, 
although the distance should be short. 

The explosive vapour engines wiU work without any fire, 
when the temperature of the weather, in the sun or in the 
shade, is about 80 or 90°, provided the charge be inflamed by 
the electric spark. With a due proportion of etlier, accord- 
ing to the temperature of the weather, it is probable that the 
engine will work at any time, with only a lamp to inflame the 
charge. 

The less is the proportion of alcohol the higher tempera- 
ture will be required. So again, the more turns, back and 
forth, the air makes in contact with the liquor, in the box, 
the lower temperature will be required to prepare it. If the 
temperature of the box gets down to about 70^, the spirit of 
turpentine refuses to come over at all, or at least, in sufli- 
cient quantity to give energy to the explosion. I have late- 
ly substituted a plunger, in lieu of the piston, and attach the 
stuffing to the top of the cylinder ; it works well and is more 
convenient. A small bellows is convenient in putting the 
engine in motion, or the explosive air may be blown into the 
cylinder, and inflamed, to warm it, and commence the opera- 
tion. 
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• 

A very easy mode, to try an experiment, for the purpose 
of preparing this explosive air mechanically, is to have made 
a few feet of inch tubes, of common tin plate. These tabes 
should be turned, once in about a foot, at right angles, and 
the long part should be filled with small tubes, about i of an 
inch in diameter. If air is made to pass through this crodk- 
ed tube, while it contains a angle spoonful of high proo^ 
whisky and spirit of turpentine, with a proper temperature^ 
it comes out highly explosive, if the current is forced througi^ 
by a hand bellows, with ever so much velocity. As we 
now construct the engine and preparing vessel, it is impossi-> 
ble that an explosion can take place, that will injure any one. 
A few drops of these liquors, on a board in the sun, with a 
tumbler inverted over them, will explode in a diort time, if a 
flame is applied. 

It will not, I trust, appear surprising, that these improve- 
ments are patented. 

I BiBj dear sir, yours, most respectfully^ 

Samuel Morey. 

P. S. I am sensible, that a drawing oogbt to accompany 
this paper, but at present, it is out of my powor to fiiniish one. 



Art. IX.— MeworiaZ on the upward forceo of Fluids^ and 
their applicability to several arts and sciences^ and public 
improvements; for which a patent has been granted by the 
government of the United States to the author^ Edmund 
Charles Genet^ a citizen of the United States^ member oj 
the Institute of France^ of the Royal Antiquarian Socie-- 
ty of London^ of the Philosophical Society of New* 
Yorky fyc. fyc. Analysis by Felix Pascalis, M. D. 
President of the American Branch of tfee IJixmsd^n Society 
of Paris, &ic. &LC« 

Half an age has elapsed sinee the discovery of nt^Kta- 
tion, by Montgolfier, and since a great number of experi^ 
menters began to engage in aerial excursions,, some for the 
sake of remuneration, others for scientifie purposes and pub- 
lic utility. How many ascensions have been made, in all pos* 
ble modes, and with different gaseou* fluids, could hardly be 
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described ! It is, however,' ascertained, that human beings can 
transport themselves into high regions, and through immense 
space, with the rapidity of tempestuous wind.* Others have 
been raised to the height of 3670 toises, equal to that of 
Mont Blanc, and experienced the same efiects as are observ-' 
ed on ascending that mountain. The light of heaven, and 
the splendor of the sun, were darkening before them ; blood 
was oozing out of their pores, and their thoughts and feelings 
were evanescent. Had it not been long before ascertained 
that life could not be sustained at such a distance from the 
earth, the discovery must have been traced to aerostation. 
But how many lives of adventurers have been lost in the va- 
rious efforts to attain the elevation mentioned above, it is use- 
less now to recapitulate, because the perils attending aerial 
navigation, could not be a rule by which to judge of its ad- 
vantages, any more than those that are inseparable from com- 
mon navigation, should form a criterion for that art. Yet the 
science of aerostatics has been judged to be of little or of no im- 
port to the benefit of mankind, in spite of the great labours be- 
stowed upon it, and the improvements added to it, by Degen oi 
Vienna, by Pauli of Geneva, and by Robertson of France. The 
first, connected the balloon with a pnrachute, in the form of 
two wings, which he could really agitate, and was truly a se« 
cond Icarus, and more fortunate than the first. Pauli figured his 
balloon like a fish of 90 feet long, with fins of 30 feet, and a 
tail, or rudder of 15 feet ; but it could not be adopted, owing 
to the enormous expense, (about 60,000 dollars.) Mr. Rob- 
ertson has performed fifly-five aeria] vojrages, and has invented 
a double parachute. He has also instructed his son Eugene, 
who is now in New-York, and their united labours have pro- 
duced the design called the Minerva, a vessel of 70 tons, car- 
r3ring sixty men, which, after striking the shortest line to the 
ocean, can be safely committed to the waves ! Proposals on 
this subject have been addressed to all the academies of the 
world, in the expectation that an encouraging subscription 
might be opened for the ultimate execution of the plan ; but 
we have not heard that any further progress has been made* 
These experiments, and others of inferior magnitude, have, 
as fieur as we know, added no new means of safety to ^rosta- 
tion, nor the least power to regulate and direct the march of 
an edteiawl^expedidon to favour either science or human indus^ 

*;Btxt7 ntlm an hour, according to Hottoi?. 
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try ; and the pubHc opinion geems to be fixed in its estimate 
of the value of a discovery which is nevertheless an irresisti- 
ble proof of human ingenuity, having thus far availed itself 
of a portion of the laws of nature, in relation to what Mr. 
Genet calls the upward forces of fluids. 

His Memorial, now before us, commands a new degree of 
attention, not precisely in relation to those improvements, 
which seem to have frustrated the expectations of former ex- 
perimenters, but in regard to others far more important to the 
arts of industry— experiments which had not been before 
thought of, and which promise far more successful operations, 
indeed, Mr. Genet has rationally inferred from the laws of 
aerostatics, that a series of phenomena dependent on the laws 
of hydrostatics could be depended on ; and that acting either 
separately or combined, even with animal and mechanical 
power, Uiey must increase and multiply our resources in some 
of our most important public works and industrious arts. 

This author, a cotemporary of Montgolfier, but much 
younger, was present at the first balonic ascension which he 
performed before the King of France, and soon after, viz. in 
tlie year 1783, he read a memoir to the Royal Academy, of 
which he was a member, on the means of applying the steam 
power for tlie propulsion of balloons, inflated with air rarifi- 
ed by fire, and he obtained the applause of that learned and 
celebrated body. 

We might relate other opportunities which he had of 
deeply propounding aerostatic questions with Bolton, 
and the celebrated Watt of England, and it matters not 
that he should not have pursued his original project, however 
practicable it might be, if he has turned his attention to pur- 
poses still more immediately useful. 

Mr. G. undertakes to apply the aerostatic power to the 
raising or lowering of canal boats on an inclined plane, be- 
tween a water level and a higher level, with or without water. 
He will propel boats on a high level, destitute of water^ and 
lower them to a water level. He can raise or lower carriages 
on rail-ways from one level to another — relieve steam-boats 
stranded or grounded, &c. Combining also both aerostatic 
and hydrostatic powers, he can raise or lower canal boats to 
or from a high vertical altitude, raise vessels stranded, and 
other heavy bodies, from under water, also on land by means 
of hydrostatic cranes. He can direct how to prevent ships 
from sinkings &tc. ; and finally, he will protect or g^ard 
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steam-boats against snags, planters, sawyers, sboak and rocks. 
Such materials, under the protection of a national patent 
right y are well worthy of the attention of philosophers and of 
mechanical phikiathropists. For the full illustration of this 
subject, plates are necessary, which, by the liberality of the 
proprietory will be furnished, as far as necessary, in a suc- 
ceeding number. 

The views and plans of Mr* Crenet are not all equally 
practicable, but no one of them requires more labour and 
comparative ingenuity than would have been foreseen to be 
necessary, by the first navigator of an Indian canoe, had he 
been told that the same might, in the progress of time, be con- 
verted into a line-of-battle ship of 124 guns. 

There is a doubt, however, that may arise in the minds of 
many, concerning the correctness of the appeUation or defi- 
nition of the upward forces of fluids j as adopted by Mr. Ge- 
net. Indeed, any kind of matter, or fluid, wiiicb is observed 
to have that tendency, owes it entirely, it is believed, to grat}- 
ity. Such is in fact the result of pressure downwards, which 
eauses a corresponding pressure of the lighter bodies upwards. 
But on this point, let Mr. Genet speak for himself. 

^^ In my meditations on the homogenity of the forces usy* 
ally applied to mechanics, I have viewed with astonishment 
that the force of levity, or the upward force, should have 
been entirely overlooked and neglected ; when Newton him- 
self had admitted the existence o£ a drawing force opposed 
to the force of gravity, which prevents the moon from falling 
upon the earth ; when Herschel had calculated that die force 
of levity, as exhibited by caloric, was such that it moved in 
every direction at the rate of 200,000 miles in a second ; 
when the smoke and the vapours of the earth manifested, by 
their ascension through the atmosphere, .that they were im- 
pelled by a force acting inversely to the force of gravity ; 
H'hen that same force, which chemistry has proved to be due 
to caloric latent or sensible, was known to be the cause of the 
ascension of balloons ; when those aerostatic machines were 
seen to rsdse heavy weights in a different tangent from the 
force of gravity ; when the report of the bold adventurers who 
rsdsed themselves in the air, by the means of those aerostats, 
had testified, that equally independent of the general laws of 
atmospheric pressure and aerometry, the elastici^ of aerostats 
and the accelerated motion of their ascension, increased as the 
* VOL* I.— NO. 1* -' • 1^ 
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tar grew lighter and the atmospheric pressure decreased^ 
when it was also stated by thein, that as they approached the 
upi^ strata of the atmosphere, perhaps occupied by an ethe- 
rial gas, at the altitude 6f 9670 rods, the highest to which 
men ever have ascended, above the geological crust c€ the 
globe, the spirit of life itself seemed to be drawn upwards and 
to become evanescent, retmning no recollection, on its return 
to vital air, of what had happened during its lipothjrmy ; and 
when, finally, it had been proved that the laws of gravity va- 
ried in the same body in proportion of its degree of heat or 
cold, as it is evinced under the equator and the colder lati- 
tudes towards the poles, by the pendulum, retarded when ren- 
dered specifically lighter and bulky by caloriCy or accelera- 
ted when rendered heavier and contracted hy coldJ^ 

It was a bold undertaldng, that of rejecting the Newtonian 
solution, of the retardation of the pendulum under the equator^ 
by the compression of the poles, and by the centrifiigal force 
augmented by the diurnal rotadon of our planet. But Mr. Ge- 
net, who is an able controversialist, establisheii his philosophy 
upon two principles moving the universe ; one is matter that 
seeks rest, and the other is an element that incessantly disturbs 
that rest ; should there be one single element in the universe 
which cannot be controled by gravity— gravity cannot be 
said to be an universal law. At any rate, the concluding 
remarks on the principle of levity^ certainly entitle the writer 
to die merit of consistency in li^ adopted denomination, of 
the upward forces offiuids^ 

" If motion is the result of a pressure impelled on matter 
at rest, it implies that the modon must be effected through 
some portion of space, without which no motion can be pro- 
duced. If so, shall we consider that space as occupied by 
something or nothing ? And if common sense revolts at the 
idea of a thing that is nothing, but a fanciful and chimerical 
vacuum, why should we not recognize as the occupant of that 
space, caloric latent or sensible^ which emanates from die sun 
with the rays of light ; traverses with diem the immeifsi^ir of 
space at an equal speed ; insinuates itself among all the parti- 
cles of matter; urges their action ; converts mto fluids, by 'tis 
presence, all solid substances, and fluids into vapours or gas, 
and reproduces solids by ite absence ; assumes in an instant, 
by its combination with water, a for«e capable of riiaking the 
earth, and loses it as fast as it has created it j gives lerity w 



Opinion on Hydrometers, by Dr. Hare. l\g 

ponderosity, changes the laws of gravity, and denotes, by its 
tendency to reascend to its centre of circulation, when it is not 
wanted on earth to animate nature, that gravity is not a pos- 
itive, but a negative force ; that it is not an active, but a pas- 
sive agent ; and diat this mysterious and elenentary fluid, 
which embraces all nature, under whatever name chemistry 
and experimental philosophy undertake to depict its infinite 
combinations, as caloric, electricity, magnetism or galvanism, 
reveals by unerring 4gns, iu oiigin and its institution, evi- 
dently calculated by the great ardiitect Jof the universe, to 
keep nature in perpetual motion. But without endeavouring 
to penetrate into the secret views of Providence, let us study 
the means of employing advantageously, the powers offered 
with infinite goodness to human industry ; for in the end, 
practical utility will be ibund to be the best part of philoso- 
phy, and the only one which we may cultivate with pleasure 
-and profit.'" 



AitT. X. — 0]^mon on Hydrometers ; by Robert IJarc, 
M. D. JProfessor of Chemistry in the University of Penn- 
-sylvania. 

Pursuant to a law of Congress, tlie Secretary of the 
Treasury, being authorised to make choice of ap Hydrome- 
ter, to be used in asceitaining the amount of tiie duties to be 
levied on sfurits imported into-, the United States ; a letter 
from the Secretary fauaus been laid before William Jones, Esq. 
Professors Patterson, Keating^ and myself^ \Xk which, he 
deputes the choice to ihe collector of this port, widi the as- 
sistance of the navid officer, and three such persons as he 
may deem best qualified to judge. B^ing caUed on, under 
these circumstances, .to give an opinion, I beg leave to pre- 
mise, that, the instruments which haye been heretofore em- 
ployed, in the assay of spirits, have either been contrived in 
England, with a particular view to tlie duties there levied, or, 
have been modifications, made in this cojuntry, of instruments 
so contrived. Hence, none have, been constructed, with a 
,due regard to the manuer in which duties are levied by our 
government. 

Although it is more than forty years, since our political 
independence was achieved, we have still continued to be de- 
pendent on England for our best mathematical instruments ; 
as it was not towards such contrivances that the enterprise of 
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a people settling a new country, could be advantag^eously or 
judiciously cBrected. Amid the many all-important objects 
which engrossed our rulers, during the infancy of our federal 
government, it cannot afford room for blame, that, while the 
duties on spirituous fiquors have been collected, in a manner 
very different from that pursued in Great Britain, the em^^ 
ployment of an instrument predicated on the practice of that 
idngdom, has been enjoined upon our revenue officers. But, 
a period of comparative leisure having now arrived, the atten* 
tion of our National Legislature having been directed to* 
wards this object, and a law made, authorising the Secretary 
of the Treasury to choose the instrument best qualified to 
ensure accuracy in the assay of spirits — it appears due to the 
national character, that, any future selection shall be: such as 
nay bear the scrutiny of the scientific world. 

The instrument now used by our custom house ofiicers, is 
the hydrometer of Dicas. It consists o( a bulb, with a slen* 
der stem, which have a certain ratio, in bulk, to each other. 
The stem being, throughout, homologous in form, and of 
equal dimensions, and being graduated longitadinally into 
equal parts* The aggregate is of such a specific gravity, as 
that, when placed in alcohol of the specific gravity of 800, 
nearly the whole of the bulb will be submerged, and all the 
graduated part of the stem ; so that the surface of the liquid 
will be at 0, If placed in spirit a little weaker^ a portion of 
die graduation of die stem will be above the surface of the 
liquid. The degree which coincides with this surface, being 
noted, opposite to the same number, on a scale accompany* 
tng the instrument, will be found the strength of the spirit, or 
the per centage of water more or less than would make it 
equal to proof spirit which is of the gravity of about .921 8, 
and consists of nearly equal parts of water and alcohol of the 
specific gravity of 826.* 

When the spirit is so much weaker, as to carry the whole 
of the graduated part of the stem above the Kquid surface, a 
weight is added, which causes the stem to be more or less 
submerged* The weight used in this case is marked 10 ; 
and to this number is to be added that observed on the stem, 
as before. On the scale, opposite the sum thus ascertained, 
will be found, the per centage abov^ or below prooH 

There are thirty-six weights, so proportioned, that, suppos- 
ing the instrument, in the first instance^ placed in alcohol^ 

* Accordioff t« Dr. Ure, the gnii4ty of pr«of spirir, accardUi|^ to Dicas^ ^ 
.0218. This agrees with an obserration wade bj me, with one constracfed 
^T M. Fisher ^ Soa, according to the plan of Dicas. 
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^tid that this akohol were gradaally reduced in strength^ by 
the addition of water, the graduatimi on the stem would have 
to emerge thirty-six times, and be as often submerged by an 
additional weight ; each weight diflering from its predeces* 
sor, by the weight of a quantity of the spirit, equal in bulk to 
the ten divisions on the stem. 

Alcohol varies about 7^ for every two degrees of tem- 
perature : strong spirit varies in gravity, about ^j-^ part for 
every 2 J degrees of temperature: weaker spirit, tJ„.* A 
thermometer accompanies the instrument, and, by means of 
a slide in die scale, the numbers found by means of the 
weights and the stem, are slid backwards or forwards, so as 
to lessen or increase the indication of strength, proportiona- 
bly to the temperature. 

If this be a correct account of Dicas* hydrometer, it will 
be evident, that, when well executed, it must be capable of 
affording correct indications ; and that, any errors or incon- 
sistencies, which may have been discovered in the results, ob- 
tained by it, may be ascribed either to incorrectness in the 
execution of the instrument, or to its being deteriorated by 
wear, by accident, or abuse. But to these sources of inaccu- 
racy, all instruments, constructed in a similar way, are equal- 
ly Uable : and, while such instruments are used, I cannot 
conceive any other method of preventing error, than that the 
instruments shall all be tried by a scientific and skilful officer, 
before they are used, and periodically passed through his 
hands, for the purpose of rectification, whenever he may find 
it necessary. 

An expectation has been excited, by the advertisement of 
the collector, for persons, having hydrometers, to bring them 
forward, that competent persons would, after a short notice, 
intiutively form an opinion of the comparative accuracy of 
the different instruments laid before them. Those who are 
acquainted with the subject, will perceive, that a great num- 
ber of laborious experiments, and calculations, would be re- 
quisite, to do justice to any one instrument ; and there are 
now, perhaps, ten instruments, which would each require this 
labonr, before I should feel myself qualified to decide in a 
case affecting the pretensions of many ingenious artists. 

But wliile, on die one hand, such an examination would be 
attended by great labour, I do not think that it would essen- 
tially promote the views of government, since the result could 
only determine the competency of the particular instruments 

* See Onpin'i Tablof . 
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subjected to trial. It could aiSbrd no security against the 
sources of error, or inconsistency, already specified, in my 
observations reacting the hydrometer of Dicas. 

It is, obviously, only with regard to the general design of 
the instruments laid before me, that I could be expected to 
express an opinion extemporaneously, I could only say^ 
how far one, either in its principle, or its construction, may 
be preferable to another : how far it may be less liable to de- 
terioradon ; or, its deviations easier to discover or correct. 
In these respects, over the instrument already used by tlie 
government, I have not seen any superiority, in those brought 
into competition witli it, adequate to justify a hasty change. 

As the duties are now laid, it is only important to know^ 
whether spirit is below ten per cent, under proof — above ten, 
and below five per cent, under proof — above five, or below 
proof-^'-above proof, and below twenty per cent* over proof — 
above twenty, and below forty per cent, over proof. If go- 
vernment adheres to these rates', none of the instruments pre- 
dicated on the practice of England, [where the tax is regu- 
larly in proportion to the quantity of proof spirits in the 
liquor] can be suited to this counti^ ; and it wiU be desira- 
ble to have a method of ascertaining, with accuracy, those 
gravities, above or below which, the duties are varied. 
Hence, an instrument, much more simple, apd much |ess ex* 
pensive, than those now used, might answer better. 

Should the present mode of la3ing the duties, appear to the 
government, as it does to me, to be inaccurate and unjust, I 
would suggest, tliat the duty should be laid on the alcohol, of 
•825 ;* so diat, in order to find the amount to be collected, it 
should only be requisite to multiply the number expressing 
the actual quantity of that liquid in the spirit, by a certain 
number of cents ; and that, an hydrometer be so constructed, 
jas to give die per centage of alcohol, and, at the same time, 
showing the coincidence of the difierent strengths, thus indi- 
cated, with the specific gravity, and with the strengths hither^ 
to designated, by the per centage of water to be added or 
subtracted, in order to render the liquor eqiuvalent to proof 
spirit. 

J conceive, that there would be an advantage, in resorting 
to the oiatural standards of water and alcohol, instead of 
those, arbitrarily and ignorandy adopted, in the infancy of 
science, both as ^aespects the equable payment of duties by the 
wary and the urnaarj^^ and, the precision which such a system 

* This is nearly as stroo^ a# diaiillatioo will render if, vid at tke gnrity 
assumed for it in Gilpin's TabKes. 
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lias a tendency to introduce, among those who mannfactnre 
CRT deal in spirit. 

The only evidence, of the comparative eligibility of the 
instruments laid before me, which was adduced in a form to 
which I feel myself justified in listening, was that of Mr. Jack- 
son, one of the revenue officers of this port ; on whose judg- 
ment and testimony, I place great reBance. This officer 
appears to prefer the instrument to which he has been accus- 
tomed ; and he demonstrated, that there was no inconven- 
ience in the use of if, adequate to justify its being exchang-' 
ed for the hydrometers of Southworth, or Tucker, whicli 
were the only instruments placed in competition with it. 
flad not the hydrometer of Dicas been already employed, I 
should not have preferred it to that of Tucker, which ap- 
pears analogous in principle, and is apparently very well 
made. The hydrometer of Southworth, although in design 
^d execution, apparently less perfect than the other, for ihe 
purposes of manufacturers and dealers, is recommended by 
its simplicity. It has only one weight ; and, in most cases, 
will answer, without any change of weight. The correc- 
tions- for temperature, are made by adding or subtracting 1^ 
degrees for every five degrees of temperature. 

To conclude ; I am of opinion, that, in order that a prop- 
er decision should be made, respecting the most advantageous 
plan to be adoptied by government, in assaying spirit, time 
should be allowed, to those to whom the question is referred ; 
and that they should be authorized to incur a reasonable ex- 
pense, in the requisite investigations. 

I have been for some time engaged, in ascertaining the 
merits of some methods of determining gravities, which are 
altogether new. I intend, shortly, to lay the result before 
the public* 

Although it is possible, that, in practice, unforeseen ob- 
jections to these new instruments may arise ; I have no hesi- 
tation in saying, that they possess a very important charac- 
teristic, that pf being so simple and obvious, in the principle 
of their construction, that thev may be tested at any time, by 
a pair of compasses or a scale beam ; and that, like the last 
mentioned instrument, they furnish a mean of determining the 
value of the article, easily comprehended and estimated, by 
those who are interested in the result : whereas the hydrome- 
ters, now used, afford indications, which must be taken upon 
trust, espe^aally by the inexperienced. « 

/ 



120 Ni^tice of a Meteor. 

Art. XI. — Notice of a brilliant Meteor seen at Burling^ 
ton, Vt, on the evening of April 14; in a letter to the 
Editor from George w. Benedict. 

This meteor was seen by Dr. Henry S. Waterhouse, about 
a mile south of Burlington. It disappeared at twenty min- 
utes past eleven. 

Its altitude* above the horizon, when first seen, was 9^, 48', 
20" ; its azimuth, as observed, was north 49°, 30' east, or^ 
deducting 7^, 36' for the variation of the needle, its azimuth 
would be north 41 o, 54' east. Its altitude when it ^ent out 
of sight, behind a ridge of land, was 3^, 6', 20", and its cor- 
rected azimuth north, 26^, 57' east. The place of observa- 
tion is in N. latitude 44^, 26', and in longitude 73^, 15' west 
from Greenwich. 

From its apparent magnitude to Dr« W. compared with 
that of the meridian sun, it must, on its first appearance^ 
have subtended an angle of about 7 minutes, which, from a 
similar comparison, must have been enlarged to about twen- 
ty-eight minutes by the time of its leaving his sight. He re- 
marked, that it seemed to him to imdergo a sudden enlarge* 
ment, at two difierent times, rather than a gradual one from 
first to last. Its tail was, at first, very small ; indeed, there 
was scarcely any ; but it increased in magnitude and splen- 
dor with great rapidity, so that when the ball went below the 
hill, the length of the tail was apparently eqnal to twenty or 
thirty times the diameter of the globe itself. No sparks were 
seen : the tail passed gradually out of sight in the direction of 
the main body. The light seemed equal to that of mid-day : 
no report was heard. Dr. W. judged the time from its first 
appearance till the ball went out of his view, to be two and a 
half seconds, and till the tail had wholly vanished, four se- 
conds. 

These observations lead to a conclusion that it must have 
passed over a line very far to the north of this place. 

The impression on the mind of Dr. W.. at the time was, 
that its course was nearly northwest ; but of course nothing 
can be known on this point save with the aid of other observa- 
tions, to which this notice may be auxiliary. 

* From its dirccttou across the tops of certain trees of verj marked cha- 
racter, he was enabled to desirnate positives in its path , with a precision 
unusual in such phenomena. Tne necessai^ angles were taken by J. John- 
son, Esq. of this village, and as^s*!^ wkb «d •zctUciit the^dolile. 
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Art. XII. — On Specific Qrdmiy. By Robert HaeEi 
M. D. Professor of Chemistry in the University of Penn- 
sylvania. • 

A CLEAR conception of Specific Chravity, is necessary, to a 
comprehendon of the language of the most useful scieaces 
and arts. It may be defined, the ratio of the weight of a 
body, to its bulk. 

On the means of oicertaining Specific Gravities. 

The object of all the processes for this purpose, isj either 
to ascertain die weight of known bulk, or the bulk of known 
weight. When masses are reduced to the same bulk, it is 
only necessary to weigh them. When they are reduced to 
the same weight, it is only necessary to measure them. If 
water were among a number of substances reduced to the 
same bnlk, and weighed, and its weight assumed as a unit, 
the numbers fi>und, would be the same as those now in use to 
express specific gravities. The gravity of water has been 
assumed as the standard, because this fluid may almost al- 
ways be had, sufficiently pure ; and it is generally easy to 
ascertain the weig^ of a quantity of it, equal, in bulk, to 
any other body. 

In order to obtain the specific gravity of a body, therefore, 
we have only to divide its weight, by the weight of a quantity 
of water equal to it in bulk. 

The weight of a quantity of water, equal to the body in 
bulk, is equal to the resistance which the body encounters in 
sinkiiig in water. Hence, if we can ascertain, in weight, 
what is necessary to overcome the resistance which a body 
encounters in sinking in water, and divide, by this weight, 
thus ascertained, the weight of the body, we shall have its 
specific gravity. 

In the case of a body which will sink of itself, the resist- 
ance to its sinking, is what it loses of its wei^t, when 
wdghed in water. ^ 

In the case of a body which will not sink of itself, the re- 
sistance to its sinking, is its weight a4ded to the weight 
which must be used to make it sink. 

VOL. I^— 'NO. li W 
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Eimtrimcntal Demonstration, that the resialaiue whtck S 
body enctnmUTi, in sinking into any Jlvwi, t* jvit equita- 
lent to ike weight ofaportion of tkejluid, eqtialiing tlit 
body tn bulk. 

This proposition may be eTperimeotally* daacHutrated, by 
jnegn* i^ tfu apparadu, represeated by the ioUowing fipie. 
" The cylioder, represeoted as unroond- 

eti by the miter of the vase, (V) is tmie 
to fit tbe cavir^ of the cylinder suspended 
over it so eiacdy, as that it enters tbe 
(^tinder with difficulty, on accoust of die 
toclnded eut, which can only be made to 
pass by it slowly. It must, tberefwe, be 
evident, that tbe cavity of the hollow cyl- 
inder, is just equal ^ bulk to the stJid 
cylinder, which so exactly fits it. 

Both cylioden, (mspended as seen in 
the plate) being counteipoised accurately 
upon a scale beam ; let a vessel of water 
be placed in tbe utuation of the vase, in 
the drawing. It must be endeot, that tbe 
equiponderancy will be destroyed, since 
the solid cylinder will be bnoyed up by 
the water. If water be now poured into 
^ the hollow cylinder, it will be found, that, 
at tbe $ame moment toAen tbe cavity be- 
comes full, tbe equiponderancy is restor- 
ed, and the solid cylinder sunk just below tbe suiuce of the 
water. 

It ibstefon^ sj^ars. that tbe resistanee wlucb the solid 

Slitkler epcamferh in sinking in the water, is overcome by 
t weight of a quantity of the water equal to it in bulk. It 
must he ftvident, that the same would be true of any other 
body, imd of any other fluid. 

Rationale. 

When a solid body is introduced into an Inelastic solid, on 
witbdrawingp it, a hole is left, which remains vacant of the 

* Mtfaoiigfa lime may be mane dotcHj In tbe metbod in iriiich ipccifle 
(nnil; ii treated of in the Arit three pagM, Ibe natter U not wDned, ai 
original ; nor would ban been deeoed worthy of pablicatiwa, nnlen ■■ >C' 
compaajiDg aad UluilialiiiK the initnunaati afterwerdi deicri&ed. 
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^oUd matler : but, no sooner b a body, which hat been intr^- 
doced into a liquid, withdrawn, than the liquid is found to fill 
up the space from which it has been removed. 

It is evident, that the force which liquids exert, thus to re- 
enter any space within ihem, from which they are forcibly 
displaced, is precisely equal to the weight of a quantity of 
the liquid, commensurate with that space; since, when the 
space is re-occupied by the liquid, tlie equilibrium is restored. 
Consequently, every body, introduced into a liquid, experi- 
ences from it a resistance equal to the weight of a quantity of 
the fiqnid, commensurate with the cavity, which would be 
produced^ supposing the liquid, firoaen f^out the solid mass, 
split open so as to remove it, and the fragments put together 
agsdn : and the cavity also thus created, must obviously be 
exactly equal to the bulk of the body. It follows, that the 
•resistance which any body encounters in sinking, within a 
fluid, is equivalent to the weight of a quantity of the fluid, in 
hulk equal to the body. 

To ascertain the specific gravity of a body heavier than ttfater. 

Let the body be the glass stopple, represented in the fol- 
lowing figure. 

first counterpoise the stopple bv means of 
a scale beam and weights^ suspending it by a 
fine metallic wire. Place under the stopple, a 
vessel of pure water, and lower the beam, so 
that, if the stopple were not resisted by the 
water, it would be immersed in that fluid. 
Add just as much weight, as will counteract 
the resistance which tke water ttppo^^ to the 
immersion of the stoppkf, and fefider the beMi 
again horizontal. Divide tb^ wdgttt^ fiy if hkh 
the stopple had beeof pfefim^ (MixbitetptAhedj 
by the weight tlius etnplo^ ib sink k. fUt 
quotient wnl be the epfS^Mc gravi^. 

RationaJe, 

The wdght required to sink the slopple, is equal in weight 
to the bulk of water which the 8(op|de di^laeet; Of eoicrse, 
pursuant to the general ndf, it is only necessary to see hw^ 
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^lem diii trright is contdned in Ae wrig^ of the su^^ile, i» 

ucertajn the ipedSc gravity. 

iHi the Mptajic gramty of a hody ligkttr than water. 

Let a small glass funnel be sospended from 
a scale beam, and connterpcHsed so as to be 
just below the sorface trf" some water la a vase, 
as in this diagram. 

If, while Aus situated, a body lighter than 
water, a smaB cork, for instance, be thrown op 
under the fimnet, the eqniGbrinm wilt be sub- 
verted. Ascertain bow mnch weight will coun- 
teract the buoyancy of the cork, add this to its 
weight, and di«de its wdght by die som— the 
quotient is the answer. 

Rationalt. 

The force with which the cork rises agunst the funnel, is 
equal to the difference between its weight and the weight of 
the bulk of water which it displaces. Of course, ascertaining- 
the force with which it rises, by using Jnst weight enou^ to 
counteract it, and adding this weight, so ascertained, to that 
of (he cork, we have the weight of a bulk of water, equal to 
the bulk aS the cork. By ibis, i£vtdiDg the weight of the 
cotk, agreeably to the general rule, the specific gravi^ of 
<he cork will be found 

To atctrtain the tpecific gravitif of a Liquid. 

Let the stopple be counterpoised, exactly as in the last ex- 
periment, excepting that it is unnecessary to take any ac- 
count of the counterpoint^ we^ht. 

Having, in like manner, ascertained how much weight will 
sink it in the liquid, divide this by the wei^t required to 
sink it in water, as above. The quotient will be the specific 
gravity sought. 

Rationale. 

It has bem proved, that the redstaoce to the sinking of a 

body in any fluid, is preosely equal to the weigbt of a bulk 

ef ttK fluid, equal to the balk of the body. AtcertaitiiBg dte 
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Resistance to the immeraon of the same body m difierent 
fluids, is, therefore, the same as ascertaining the weights of 
btdks of those fluids, equal to the body, and, of course, to 
each other. And if one of the liquids be water, dividing by it? 
weight, the wei^t of the others, g^ves their specific gravities* 

If the stopple be so proportioned, as to lose just one thou- 
sand grains, by immersion in water, division is unnecessary, 
as the weight of the liquid will be obtained in grains, which 
are thousandths by the premises. A metallic mass, of the 
game weight as the stopple exactly, may be employed as its 
counterpoise. 

In these experiments, the liquid should be as near 60^ of 
Fahrenheit's Thermometer as possible. 

On the application of the Sliding Rod measuremmUy in lly- 

drometry^ 

There is, in my opinion, no mode of measuring fluids, 
heretofore contrived, so accurate and convenient, as that 
which I have employed in my Eudiometers. I allude to the 
contrivance of a rod, or piston, sliding through a collar of 
leathers into a tube, and expelling (rom it any contained fluid, 
in quantities measured by (kgrees marked upon the rod ; and 
ascertained, with additional accuracy, by means of a vernier. 

One of the most advantageous applications of the mechan- 
ism alluded to, is, in ascertaining specific gravities, in the 
case either of liquids or solids. To assay liquids which are 
not corrosive, I have employed two instruments like that re- 
presented in the fi^llowiiig figm«, severally graduated to 100 
degrees, and furnished with a vernier, by which those degrees 
may be divided into tenths, and each scale made equivalent 
to iOOO parts. 
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In order to inroid circumlocution, I shall, to the instriim^t 
iiere represented, give the name of Chyameter ^ from the 
'Grf«k, ckvAy Uif pour, and iii«^«r, measure. 

Snppoung two such instruments to be filled, to the cxCest 
of the graduation, one with pure water, tbcf Other with atny 
spirituous liquid, fighter than water, whose gravity is to be 
found ; let 1000 parts of die liquid be exekided into one scale 
of a beam, and then exclude into the other scale as much wa- 
ter as will balance it. Inspecting the graduaticv of the Ch^* 
ometer, from which the water has been expeHed, the immbers 
observed, will be the answer sought. For, supposang 1000 
measures of alcc^I were placed in one scale, if 800 measures 
of water counterbalance it, the alcohol nrast be to the wafers 
in gravity, as 800 to 1000 ; since it is self-evident, that when 
any two masses are made equal in weight, tb^ gravities 
must be inversely as their bulks. 

To a$certain the efedfic gravity of a SoUdf by the Chy* 

ometer. 

For this purpose, the body, whose gravity is in question, 
should be suspended in tiie usnal wity^ btffteilth one of the 
ficaks of a balance, and its weighty in fMH of i^rater, at 00^ 
F. ascertsdned, by measuring from the Chjrometer, into the 
opposite scale, as many parts as will btdance the body. Be- 
ing thus equipoised, smd a vessel of pure water, at the same 
temperature as that introduced by the Chyometer, duly pfah 
ced under it ; the number of parts ef trater, competent etact- 
ly to cause it to be merged in this fluid, will be the weight of 
a quantity of water, equivalent in bulk to the body. Of 
course, cQviding, by the ntunbe^ thus observed, the weight of 
the body, in parts of water as previously found, the quotient 
will be the specific gravity. 

This process ought to be easily understood, since it difiers 
from the usual process only, in using measures of water, in- 
stead of the brass weights, ordinarily employed. 

The Chyometer enables us to make new weights, out of 
water, for each process. 

To ascertain the specific gravity of a Corrosive Fluids by the 

Chyometer* 

The process, described in the preceding page, is onty ap- 
plicable, where the fluid b not of a nature to act upon thf 
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^^g rod. By maploying ft body — a ^sm bulb, for in- 
stHKA — appended trom a tralanee, u in the ssaal process, 
we may tue water, measored by die Chywneter, in lieu of 

First, kaving coonterbalanced the body eiactly, aeccrtain 
bow many parts of water mil cause it to unk in water ; next, 
how mioiy pftitt will caase it to rink m the liquid, whose gra- 
vis ii to be ascertiuned. Tbe nnmber but found, being di- 
vided by tbe first, tbe quotient is tbe spedfic gravity. 

Supposing tbat the graduation be made to correspond with 
die iise of tbe bulb, bo that 1 000 parts of pore water wiU just 
link the bulb ia anodier portion of the same fluid ; tbe pro- 
cess for any other liquid, will be, simply, to ascertain bow 
many parts of water will sink the {^be in it. The number 
observed, will be the specific gravity ; so that recourse to wa- 
ter, or to calculation, would be unnecessary. 

Tbe rationale of this last mentioned process, is given, in 
tbe case of ascertuning the gravin of liquids, by the glass 
stopple, weigMng 1000 grains. — (See page 123.) 

To fatd the specific gravity of a Mineral, without caloile- 
tion, and without degree** 




The pccceding figure represents a balance employed in 
this process. It is, in two reelects, more convenient than a 
connnott hriance. Tbe moveable wngfat on one of tbe arms, 
renders it easier to counterpoise bodies trf" vaiioos weights ; 



12$ Om Specific Qraviiy. 

and, the adjustment of the index (I) by the screw (S) to the 
beam, saves the necessity of adjusting the beam to the index; 
the accurate accomplishment of which, by var3ring the 
weights, is usuaUy a chief part of the trouble of weighing. 

One of the buckets, suspended from the beam, is five times 
as far from the fulcrum as the other. 

A chyometer is employed in this process, of which the fol- 
fowing figure will convey a correct idea. 




The rod of this instrument is not graduated, but is {»ovi^ 
ded with a band, (B) which can be slipped alpng the rod, and 
fastened to any part of it by means of a screw. 

Let a mineral be suspended from the outer bucket, and ren- 
dered equiponderant with the counter-weight, (W) by moving 
this further from, or nearer to the fiilcrum, so that the index 
point (I) may be exactly opposite the point of the beam. 
Place under the mineral a vessel of water, and add as much 
of this fluid to the bucket, by means of the chyometer, as will 
cause the immersion of the mineral. The band (B) which is 
made to slip upon the rod, should be so fastened, by means of 
the screw, as to mark the distance which the rod has entered, 
in expelling the water, requisite to sink the mineral. Hav- 
ing removed the vessel of water, and the mineral, ascertain 
how many times the same quantity of water, which caused 
the immersion of the mineral, must be employed to compen- 
sate its removal. 

Adding to the number thus found, one for the water, (pre- 
viously introduced into the bucket, in order to cause the im- 
mersion of the mineral,) we have its specific gravity ; so far as 
It may be expressed without firactions. When requisite, these 
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ttkhy be discbvered by means of the secodcl bucket, which 
gives fifths for each measure of water ) which, if added to 
the outer bucket, would be equivalent to a whole number. 
By the eye, the distance is eqndly so divided, as to give half 
fifths, or tenths. Or, the nearest bucket, being hung ope half 
nearer the fulcrum, the same measures will become tenths in 
the latter, which would be units, if added to the outer bucket. 

Rationale^ 

The portion of the rod, marked off by Ae band, vr^ evi- 
dently found ccmipetent by its introduction into the tube of 
the chyometer^ to exclude from the orifice a weight of wtfter^ 
adequate to counteract the re^stance encountered by the min^ 
eral in sinking in water : consequently, agreeably to the gen- 
eral rule,* to find the specific gravity of the mineral, we have 
only to find how often this weight (of water) will go into ihff 
weight of the mineral— or, wbat b the same in eflect, how oftetf 
the former must be taken, in order to balance the latter. In- 
deed, it mu^ otherwise, be sufficiently evident, that the min- 
eral and the water being made equal in weight, their specific 
gravities must be inversely as their bulks, which are known 
by the premises. 

The mner bucket may be dispensed with, and greater fi*ac- 
^onal accuracy attained, by means of a sector, graduated in- 
to 100 parts. It is for this purpose that the 8li(fing band, 
and the ferrule at the but-end of the tube, are severally for-^ 
nished with the points. Thei assistance of a sector is espe- 
cially applicable, where fluids are in question, since it is n^ 
eessary to' find their di&rences in tiionsanddis. 

To find the ^ecific gravity of a liquid^ by the Sectoral CAy- 

ometer* 

Let a glass bulb, (represented in figure 5, under the buck- . 
ets,) be suspended from the outer bucket, and counterpoised. 
Let the situation of the beam be marked, by bringing ^ 
point of the index opposite to it. Let the tube of die chyw 
ometer be fuU of water, and the rod retracted, until slopped 
by an enlargement purposely made at its inner termination. 
Next return it into tl^ tube, until as much water is projectod^ 
into the bucket, as is just adequate to cause the immersion <tf 

* See psfe 121. 
TOL. i. — NO. L 17 
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ibe bulb. Let the band be fastened upon the rod, cIos€ iff 
where it enters the tube, so as to mark the extent to whic& 
it may have entered. The rod must, in Ae next place, be 
drawn out from its tube, to its first position ; and me sectoi" 
so opened, as that the points may extend from 100 degrees 
on on^ leg to 100 upon the other. Leaving the sectbr thus 
prepared, jdace under the suspended ball, a vessel containing 
an adequate quantity of the fluid, whose gravity is required. 
If the fluid be lighter than water, in order to cause the im- 
mersion of the bulb in it, the rod will not have to enter so far 
as at first. * This distance being marlied, by fixing the sliding 
cylinder, and the rod withdrawn from the tube as far as al-* 
lowed by tlie stop, the number on each leg of the sector, with 
which the points will coincide, gives the gravity of the fluid. 
Forcing as much water into the bucket as had been sufficient 
to sink the bulb in water, will not sink it in a heavier liquid ^ 
consequently, in the case of such liquids, it wiU be necessary 
to fill the chy<Hneter a second time, and force as mach more 
water from it, as may be sufficient to cause the immersion of 
the bulb. The sliding band being then fixed, and the points 
separated and applied to the sector, as before, the number to 
which they extend must be added to the weight of water 
e=100, for the specific gravity of the fluid in question. 

Small diflerences are better found by subtraction ; as, for 
instance, suppose the specific gravi^ of the fluid were 101 ,* 
after the small addition of water made to the bucket, be- 
yond the 100 parts required for the immersion of the bulb 
in watery (the band being unmoved,) the points would extend 
from 99 on one leg, to 99 on the other. The diflference be- 
tween this number, and 100, is then to be added to the weight 
of water ; so that the specific gravity is found to be 101. 

The angle made by the sectoral lines in using the same 
bulb, and the same rod, will always be the same. Hence a 
stay may be employed to give the sector the requisite open- 
ing. 

Indeed, were liquids alone in question, an immovable sec- 
toral scale would answer. Thus prepared, it were unneces- 
sary to have recourse to water, excepting in the first adjust-^ 
ment of the scale. The number of pairf s required to merge 
the bulb in any fluid, will reach (at once or twice) the num- 
ber, or numbers, oai the sector, which give the required gra- 
vity. 

In this process, if greater accuracy be desirable, it is only 
necessary to employ a smaller rod, or a larger bulb. Instead 
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^ eating an immersion, by one stroke of the rod, it may 
be done by ten strolees, which will make each division of the 
sector indicate a thousandth of the bulk of the bulb. 

The ioQowing process is, however, preferable, as the see- 
tor is made to give the answer in thousandths, without the 
delay of filling and emptying the chyometer more than once* 
• Let the distance on die rod of the chyometer be ascertain- 
ed ; which, when introduced five times successively, will ex- 
clude just water enough to overcome the resistance encoun- 
tered by a globe, in sinking in that fluid. Let the sectcnr be 
opened, to the distance so designated ; let the glpbe be par- 
tially counterpoised^ so as to float in any liquid heavier than 
800. The apparatus being thus prepared, if the globe be 
placed in a liquid, in which it floats, add as much . water,, 
from the chyometer, to the scale, from which it hangs, as will 
sink it — and by means of the points and the sector, ascertain 
the value of die distance to which the rod has been intro- 
duced. Adding the numbers, thus found, to 800, die sum will 
be the specific gravity of the liquid. 

For this process, the sector should be divided into 200 
parts, and, the proper opening being once duly ascertedned, 
should be preserved, by means of an arc, like that attached to 
€ommon beam compasses. 

Instead of a globe, a hydrometer, surmounted widi a cup, 
may be employed, either with a graduated, or a sectoral, 
chyometer. 

In lieu of having points attached to the chyometer, as re- 
presented in the figure, it may be as convenient to have two 
small holes, for the insertion of the points of a pair of com- 
passes, either of the common kind, of the construction 
used by clock makers, or that which is known under the 
name of beam compasses. 

The compasses may be used to regulate the opening of the 
sector, or to ascertain, by the aid of that instrument, the com- 
parative value of the distances which the rod of the chyome- 
ter has to be introduced into its tube. 

In order to convey an idea of the nature of the sector, to 
any reader who may be unacquainted with it, I trust it will 
be suflicient to point out, that its construction is similar to 
that of the foot-rule used by carpenters. We have only to sup- 
pose such a rule, covered with brass, and each leg graduated 
into 200 equal parts, in order to have an adequate conception 
of the instrument employed by me. 
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A more particular explanation <^ the prmeiple of tfa^; sbc^ 
tor, may be found in any Encyerpjpe^ai or l>ictioiii|ry of 
lfadiematics« 

Before takmg leave <rf* Ae reader, it may be progier to or- 
phan dbe use ^ tbe square ifisb, wlucli tti^ be sefo to the 
left, under the beam, (figure £ j THie arc of wire, is fdit 
die purpose erf* suspenifing the cash to die liobfc,'in Jpla^ ^ 
die outer bucket. ' l/^ito so satfiend^ fflled iriA wsS^ 
dnfy balanced,, k wiD be found^ soon tO becodse sensibly fi^» 
er, in consequence of die evqponi^oii of the watn*. ^^ 
means of the chyometcr, it is e^ to ascertain die diflbreift 
quantities evaporated^ m similar times, i|nd at £|fer«aait'pe-^ 
nods, and in diflbrent places ;: so diat, guarding ag^Mt the 
€flecls'of aerial currents, favdj^ometrfcal ob^erv^^ 
made with great accuraiey/ ' ' '^ 



.•tm. 
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ON THE LITBAHETEn. 

This Dame ia derived from the Greek Utra, weifrht, and 
meter, meunre ; and is given to one of the instramenU which 
I have contrived for 
Bfcertaining; specific 
grovitict. The U- 
mmeter owes its eF- 
ftciency tp the princi- 
ple, Aat wbea col- 
Dnms of difierem li- 
quids are f levated try 
me same pressure, 
their heiglits must be 
Inversely u their 
graviUes. . 

Two glass tabes, of 
the slie and bore ^sn- 
ally employed iq ba- 
rometers, are made to 
eommuDicaie intemal- 
If, with each other, 
and with a gmp tlafi- 
lic bag, (G) by means 
it a hnaa tube and 
two sockets of tbe 
samemetal, into which 
they are severally in- 
serted. The brass 
lube terminates in a 
»ck, to which the 
neck of the bag is ti- 
ed. Between the 
cock and the glass 
tubes, there is a tube 
at ri^t angles to, and 
opening into, that 
which connects, them. 
At the lower end of 
this tube, a small cop- 
per rod (R) enters 
through a eoQar of 
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The tubes are placed vertically, in grooves, against an up- 
right strip of wood, tenanted into a pedestal of the same ma- 
terial. Parallel to one of the grooves, in which the tubes 
are situated, a strip of brass is fastened ; and graduated, so 
that each degree may be about equal to y^s of the whole 
lieight of the tubes. The brass plate b loqg enough to ad- 
mit of about 1 40 degrees. Close to this scale, a vernier («) is 
made to slide, so that the divisions of the scale are susceptible 
of sub-division into tenths, and the whole height of the tubes 
into about 2200 parts, or degrees. 

On the left of the tube, there is another strip. of brass^ with 
another set of numbers, so situated as to comprise two de^ 
grees of the scale above-mentioned, in one. Agreeably ta 
this enumeration, the height of the tubes is, by the aid of a 
correspondent graduation on the vernier, divided into 1100 
parts or degrees. 

A small strip of sheet tin, (k) is let into a kerf in the woodi 
^pporting the tubes, in order to indicate the commencement 
of the scale, and the depth to which the orifices of the tube! 
must extend. At distances from this, of 1000 parts and 2000= 
parts, (commensurate with those of the scale) there are two 
other indices, (T, T,) to the right hand tube. Let a small 
vessel containing water, be made to receive the lower end of 
the tube, by the side of which the scale is skoated ; and a 
similar vessel of any other fluid, whose gravi^ in sought, be 
made to receive the lower end of the other tube ; so that the 
end of the one tube, may be covered by the liquid in question, 
and the end of the other tube, by the water. 

The bag being compressed, a great part of the ccmtained^ 
air, is expelled through the tubes, and rises through the. 
liquids in the tumblers. When the bag is allowed to resume 
its shape, the consequent rarefaction allows the liquids to rift 
into the tubes, in obedience to the greater pressure of the at- 
mosphere without. If the liquid to be assayed, be heavier 
than water, as for instance, let it be concentrated sulphuric 
acid, it should be raised a little above the first index, at the 
distance of 1000 degrees firom the common level of the orifi* 
ces of the tubes. The vessek holding the liquids, being then 
removed, so that the result may be uninfluenced by any ine* 
quality in the height of the liquids, the column of acid must 
be lowered, until its upper surface coincide exactly p with the. 
index. of one thousand. Opposite the surface of the column 
#if water, the two first numbers of specific gravity of the acid, 
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^^ then be found ; and, by duly adjusting and inspecting 
the vernier, the third figure will be ascertained. The liquids 
should be at the temperature of sixty* 

tf the liquid under examination, be lighter than water, as 
in the case of pure alcohol, it must be raised to ^e upper in* 
dex. The column of water, measured by tlie scale of 1000, 
irill then be found at 800 nearly ; which shows that 1000 
parts of alcohol, are in weight, equivalent to 800 parts of wa- 
ter— or in other words, 800 is ascertained to be the specific 
gravity of the alcohol. 

The sliding rod and tube at R, between the cock and the 
glass tubes, facilitates the adjustment to the index, of the col- 
umn of liquid in the right hand glass tube. When the rod is 
pushed in as far as possible, it causes a small leak, by which 
the air enters ; and the columns of the liquids, previously 
raised too high by the bag, may be allowed to fall, till tl^ 
liquid which is to be assayed, is near the index. Then, by 
pushing the rod in, they may be gradiudly lowered, and ad- 
justed to the proper height with great accuracy. 

A rod of diis kind, graduated, might answer the purpose 
of a vernier. 

The bag of Caoutchouc, may be advantageously furnished 
with two valves ; one opening from the tubes into the bag, 
the other, from the bag into the sdr. 

But upon the whole, I find a syringe preferable ; the ad- 
justing rod being included in the rod of the piston, wliich is 
perforated for its reception, and furnished with a stuffing box, 
to render it air tight. 

The plummet P, and the screws at L, enable the operator 
to detect, and rectify any devistion, in the instrument, firom 
perpendicularity. 



An account of the Hydrostatic Blowpipe, as now used in the 
Laboratory of the University of Pennsylvania. 

The following passage is quoted from a memoir on the 
supply and application of the Blowpipe, which I published 
in 1802:— 

'* The blowpipe is, on many occasions, a useful instrument 
to the artist and philosopher. By the former, it is used for 
the purpose of enamelling, to soften or solder small pieceft of 
metal, and for the fabrication of glass instruments ; while the 
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latter can, by means of it, in a few nuantes, object tfni^ por^ 
dons of any substance, to intense heat ; and is thos enabled 
to judge of the advantage to be gained, aild the method f6 
be pnrsued, iu operations on a larger s^ale. It lA by means 
of the blowpipe, that glass tabes are most conveniently est- 
posed to tlie heat necessary to mould them into the many 
forms occasionally required, for philosophical purposes ; and 
by the various application of tubes, tbtis moulded, ingenui^ 
is often enabled to surmount the want of apjfiaratus ; which is 
the greatest obstacle to the attainment of skiS, in eipeiimeii- 
tal philosophy. 

'< To aU the purposes wUch I have mentioned, the blow- 
pipe is fully adequate, when ittK>perIy supplied With air, and 
applied to a proper flame: but it appears that the means 
wUch have hitherto been employed to accotiiplish these ends, 
are, more or less, defective. 

^' The most general method, is that of stipplying this in- 
strument with the breath. In addition t6 ttie well known 
difficulty of keeping up a constant eniission of air during 
respiration, and its injnnous eflect upon the lungs,* it may be 
remarked, that as the breath is loaded with moisture, and par- 
tially carbonized, it is proportionably unfit for combustion ; 
and the impossibility of supporting a flame fdtb oxygen gas, 
by tliis method, is obvious. . 

" Another way of supplying the blowpipe with air, is that 
of connecting with it a small pair of double bellows. A 
contrivance of this kind, possesses obvious advantages over 
the mouth blowpipe; but, owing to the pervious nature of the 
materials of which bellows are constructed, and the difficulty 
of making their valves air tight, the greater part of the air 
drawn into them, escapes at other places tlian the proper 
aperture. A pair of bellows, of this kind, belonging to an 
artist of this city, which were not considered as less air tight 
than usual, were found to discharge the complement of their 
upper compartment, in six-sevenths of the time, when the ori- 
fice of the pipe was open, which was requisite when it was 
closed. Hence it appears that six-sevenths of the air ejected 
into the upper compartment, escaped at other places than the 
proper aperture ; and if to this loss were added that sustain- 
ed by the lower compartment, the waste would be much great- 
er. As in operating with these machines, it is necessary 
consftatly to move the foot, the operator canhot leave his 

* lo coDsequence of this, some artists have abandoned the use of the is- 
ttrament. 



end; md in irice o pe r ad o ni , the notion of'liia'bsdy it uiin- 
conveideQeey if not s aoorCe i^^Hore. BtUcnrg of this kiad 
eqimot be osed for rapplyiag tlwillb ui ttoii with oxygen gsi ; 
because ai <his air m only to be obtinned by a chemical pro> 
cess, h i« veiy- ^erinble to a»^ any vaste of it ; an^ as 
Aere is always a -portion of or mnaining in them, even wbea 
die bMrds arajMned as Mai to each oiher a* the folding of 
tbe leather wiH permit, any small qnendly at oxygen gas, 
wfalcb.ini^the wawn into them, wonid be coataminaiedi 

" Bonr Benrible of the advantage which would result from 
tfie tqveotion <^a more perfect mettiod of supplying the bloi^ 
|Hpe itith oxygen gas m atmonheric ^r, I was induced to 
searcli fiir means of acctHnpKmng this object. The resnh 
of my attentjoD to the snbject, is the production of a maclune, 
of wnich -there folloari an eqgravpfg and defteriptfoo.*' 

The iqaciune, which die foHo^g figure represents, does 
not difler essentially from that alluded to in the passage above 
qnoted. TheconBtruction Ui howrrer, more simple uid easy. 




j^^p/aaafuii of.tht Jgifre, 

^%t ^gift^Metie Blowpipe cobusts oi a caA, iM^eitn 
• horkbntal diaphragm, ' into two apartmenti (D0.)' fSnii 
TOk I>— tNO- 1* 19 
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by screws, a hollow cyHnder of wood, (BB,) externally twelve 
inches, internally eight inches, in diameter* Around the rim 
of this cylinder a piece of leather b nsiled,r so as to be ur 
tight. On one side, a small groove is made in the upper suiv 
face of the block, so that wlien nailed, a lateral passage may 
be left under the leather, on each side of the groove. Tlus 
lateral passage communicates with a hole bored vertically into 
the wood, by a centres-bit ; and a small strip of the leather, 
being extended so as to cover this hole, is made, with the ad* 
dition of some disks of metal, to constitute a valve G^ienjog op* 
wards. In the bottom of the cask, there is another valve, open^ 
ing upwards. A piston rod, pasung.perpendicularly through 
the pipe, from the handle (H,) b fastened near its lower end, to 
a hemispherical mass of lead (L.) The portion of the rod be- 
yond this, proceeds through the centre of the leather, which 
covers the cavity formed by the hollow cylinder ; al^o 
through another mass of lead Hke the-first, wfaidi being forced 
up by a screw and nut, subjects the leather, between it and 
the upper leaden hemisphere, to a pressure sufficient to ren- 
der the juncture air tight. From the parddon, an educdon 
pipe is carried under the table, where it is fastened, by means 
of a screw, to a cock which carries a blowpipe ; so attached 
by a small swivel joint, as to be adjusted into atiy direction 
which can be necessary. A suction pipe passes from the 
opening covered by the lower valve, under the bottom of the 
cask, and rises vertically, close to it on the outside — termina- 
ting in a gallows (g,) for the attachment of any flexible tube 
which may be necessary. 

The apparatus being thus arranged, and the cask supplied 
with water, until the partition is covered to the depth of aboat 
two inches ; if the piston be lifted, the leather will be bulged 
up, and will remove in some degree, the atmospheric pressure 
from the cavity beneath it ;. consequendy, the air must enter 
through the lower valve, to restore the equilibrium. When 
the piston is depressed, the leather being bulged in the oppo- 
site direction, the cavity beneath it is diminished, and the air 
being compressed, forces its way through the lateral valve in-^ 
to the lower apartment of the cask. Thiv apartment being 
previously full of water, a portion of this flnid b pressed up 
through the. pipe, into the upper apartment. The same re- 
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ttilt cttuies wefy time that the stroke is repeated ; so that the 
lower apartment Boon becomes replete with air, which is re- 
tained by the cock until its discharge by die blowpipe is re- 
quisite. 

The cock being <^ned, the" air confined in the lower 
apartment is expeUed by the pressure of the water in the up- 
per apartment, which, as the air which had displaced it es- 
capes, descends and re-occapies ih former situation^ The 
piston is worked eidier.hy the handle or the treadle, at C 

In order to supply the cask with oxygen gas, it is only 
necessary to attach to the. suction pipe, (by means of the 
gallows and screw at g^) anoAer pipe, duly flexible, and pas- 
sed under a bell containing, the gas in question, over the 
pneumatic cistern: or the pipe may communicate with a 
leather bag, filled with oxygen. I have one, which will hold 
fifty gallons ; the seams aie closed by rivets, agreeably to 
Pennock & Sellers' plan for msdl-bags, or fire-hose. 

Having used the Hydrostatic Blowpipe for five and twenty 
years, I am enabled to qpeak in favour of its conveniency, 
with the confidence due to this long triaL I am persuaded, 
that it would be found exceedingly, useful, to aU artists who 
employ the blowpipe in soldering, or in blowing, or mould- 
ing the tubes of thermometers, barometers, and other prc^ 
cesses, to which the enameller's lamp is applied. 

Associated with the large self-regulating reservoir of h}'- 
drogen, to be described in page 140, it is, with the aid of a 
jet of atmospheric air, supplied to it iu the compound blow- 
pipe, competent to fuse platina ; and the facility with which 
the hydro-oxygen flame thus produced, may be made to act 
in any convenient direction, would render it highly servicea- 
ble to silversdlldis, coppersmiths, and pewterers* In soft sol- 
dering, it is often far more efficacious than in soldering iroiu 
tts peculiar cleanliness is worthy of attention ; in this re- 
spect, it gready excels the ordinary blowpipe flame. Be- 
sides, in this mstrument the limits are peculiarly ample, with- 
m which the flame is susceptible of an instantaneous increase^ 
or diminution, in size, or intensity. 

I do not believe the heat produced in this way, to be mucli 
more expensive than that produced by a lamp. 
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Hk precfedUig figure) t«wttsent8 a srfBFwgdladng reser- 
voir for hydrageh gas, (li^ietDer pure or sulplnuvffed ;) or for 
lutric oxide, or carbonic acid gas. 

This vet^ pA'sjAcuOus eAgraving, (^([atres but little to be 
•tud in e^pianuioti of it. Suppose tlie glass jar without, to 
contun diluted SalphuYic acid ; the inverled befl, within the 
jar, to contain some one, st^orted on a tray of copper, sus- 
pended by irires, of the same metkl, from (tie neck of the 
bell. The cock "beiw open, when the bell is lowered into 
die position in which it is represented, the atmospheric air 
will escape, and the acid, entering the cavity of the bell, will, 
by its reaction with the linc, cause hydrogen gas to be evol- 
ved rapitfly. As soon as the cock is clos^, the hydrogen ex- 
pels the acid from the cavi^ of the bell ; and consequently. 
Its reaction with the zinc is prevented, until there be reason 
fcr drawing oS* anothn- pordon of the gas. As soon as this 
b done, the add re-enters the cavity of the bell, and the evo- 
lution of hydrogen b renewed, and continued imtil ag^n ar- 
rested, as in the first instance, by preventing its escape, and 
consequently causing it to displace the acid from the interior 
of the bell, within which the sine is saspeiuled. 
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This amMratns, in the same form as here represented, an* 
swers perfect^ well, as a self-regulating resenroir of su^hu- 
retted hydrogen, mbg siilphuret of iron instewi of «nc. 
With pieces of marble and muriatic acid, it answers equally 
well for carbonic acid gas. To qualify it for nitric acid gas, 
in lieu of the copper tr^y and wires, a coil of copper may be 
suspended, by a pla&ia wire, or a glass tube, having an en- 
largement, at the lower end, like a nul head* 

The principle, of this apparatus, is analog^vsto tliat which 
was contrived by Gay Lussac. I bad em{rioyed the same 
principle, however, when at Williamsburgh, I0.m0dmle the 
evolution of carbonic acid, before I had read of Gay Lvssac's 
apparatus. 

I prefer the aiodification above described. In the first 
place, it is internally mofe easy of access, for the purpose of 
cleansing : secondfy, it is mudi better qualified for contain* 
ing sulphorMof iron, or marble, for generaling salpharetted 
hydrogen, or carbonic acid gas ; and thirdly, by raisiag the 
bell glass, the pressure may be removed* 

In the other form, the pressure on the gas is «o greait, ihat^ 
unless the tube, die cock, and their jonctures, be perfectly 
tight, there most be a considerable toss at materials ; iinoa 
the escape of gas, inevitably causes their consimifidan^ bgr 
permitting the add to reach die un<u >Mr lOlher matoiak €«i« 
ployed* 
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Self-Regulatif^ 

voir, for Hydro- 

w wed in the ha- 
%tratary of the Unitwr- 
nty of Perauylvttnut 

This figure, represents 
a selAregulating reservoir, 
Ar hydrogen gu. it n 
coDBtructed like that de- 
scribed in the preceding 
chapter, excepting, that it 
is about 50 ameB larger, 
aod ii made of lead, in- 
ftead' of glass. 

This reservoir is attach- 
ed to the compound blow- 
mpe, in order to (tiroish 
nydrogen ; and may, of 
coarse, be used in all ex- 
periments, requiring a co- 
pious suf^y of that gas. 
When this is to be applied s 
to the hydro-oxygen, or '" 
compoimd blow-pipe, (fig- 
ured and described in the 
next article) the knob at the end of the pipe, which has an 
orifice on one side, is placed under the gallows, (G) tmd (as- 
tened air tight to the pipe of that instrument, by the pressure 
)Bf the screw of the gallows. 




Engraving and detcription of a Con^ovnd, or Hydro-oxy- 
gen Blowpipe used tn the ({dtoratory of the Univernty of 
Fetauyhania. 

The following figure represents a compound blowfnpe, 
which I contrived and executed myself, about eleven years 
«go ; but, fearing it might be deemed unnecessarily com> 

Elex, I have never published any account of it. En>erience 
as shown, that the complication of its structure, does not 
veaAet it more difficult to use, than the simplest instnunents 
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led fin- the same purpose ; While iu parts are peculiarly 
itible of advantageous adjustraent. 
B a brass ball, termiQating in a mcde screw above, and 
Huale screw below. The baD has a vertical perforation, 

commences with the lower screw, and terminates with 
iper one. Another perforation, at right angles to this, 
I a communication with the tube, which enters the ball 
[fat angles. A similar, but smaller brass ball, may be 
/ed above, with perforations similar to those in the lar- 
lall, and a tube in like manner entering it laterally. 
h^ terminates in a male screw below, as well as above ; 
w thread of the lower male screw is curved to the left, 

that of the larger ball, which enters the same nut (n) is 
d as usual to the right : hence the same motion causes 
ale screws to approach, or recede from, each other, 
bus determines the degree of compression given to a 

which b placed between them in the nut. At the top 
e ball, a small screw may be observed, with a milled 

It is connected with a small tube which passes through 
k in the nut, and reaches nearly to the external orifice, 
which the flame is represented as proceeding. This 
IB, for the most part, oi brass, but, at its lower end, ter- 
es in a tube of platina. Into the female screw of the 
r ball, a perfocated cylinder of brass, (c) with a correi- 
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ponding male screw, is fitted. The perforation in this cyiii^ 
der, forms a continuation of that in mt ball, but narrows be-* 
low, and ends in a small hollow cylinder of platina, which 
forms the external orifice of the Uowpipe (o) 

The screws (s s s s) are to keep, in the akU of the larger 
ball, the tube which passes tlirougb it, firoHntbe cavity of the 
smaller ball. The intermediate nut, bj compreflung, about 
the tube, the cork, which surrounds it, prevents any commu* 
nication between the cavities in the two balls. By the screw 
(N) in the vertex, the orifice of the central tube may be ad- 
justed to a proper distance finHu the external orifiee« Three 
diflerent cylinders, and as many central tubes, with platina 
orifices* of differoit calibres, were provided, so dMt the flame 
might be varied in size, agreeably to the oibjiect In view. 

I have always deemed it best, to transmit the oxygen gas 
through the tube in the axis ; since two volumes of die hy- 
drogen, being required for one volume of oxygen, the larger 
tube ought to be used for the former : and the jet of hydro^ 
gen is placed between a jet of o3^gen, within it, and the at- 
mospheric air without. 

Under the table, b a gallows, (G) with.|i ^crew for attach* 
ing a pipe, leading from a setf-regulating i^eservoir of hydro- 
gen. 
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Art. XIII. — 'Description of a new tpecies of Dorjf^ edited 
the crinited Zeus^ from Block Island; in a communica- 
tion from Samuel L. Mitchill, LL. J>* cff New-Tork, 
to Aaron C. Willey, M. D. of New-Shpr^am ; dated 
March 17, 1826. (With a figure.) 

Mr Dear Sir, 

You -are correct in the opinion, coptaindd in .your le^, 
that the uncommon fish drifted, some time since, .to your 
Aore, is a Dory, or Zeus. To me, .as to yourself aijid your 
tuA^thovarSj it seems an individual of a spedes, not brfore 
observed. -It does not bdong to either of Ae tbree sorts, 
enumeratefd in my memoir, printed in the Titansactlons rf 
the New- York Literaiy and Philoaophicd Society, Vol. II. 
It differs, in strong and striking pomts, fjrom th^ ^eat me, 
not long ago, by Mr. Vernon, of Newport. 
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fmm die pretty appearance of your specimen, after having 
heen rolled to land, by the waves^ and subsequently dried, it 
must have been very showy and splendid, when alive. 

The length is five inches and one halfl The depth more 
than three inches and three quarters. The diickness, as in 
most of the doiies, very inconsiderable. Colour of the back, 
bluish, or violet; of die beUy, shining white ; of the princi- 
pal fins, yellowish, with variegadons of black. Mouth of 
moderate "size $ and armed, in both jaws, with exceedingly 
fine and sharp teethe Liower jaw projects somewhat beyond 
the upper* Tail deeply 5waliow«forked. Skin scaleless ; or 
if diere had been any, they had fallen off. Eyes large, with 
projecting brows. Gill-cover -tripartite ; the posterior mar- 
^n of the fereniost section, faintly jagged. 

But the most Angular part of its structure belongs to die 
"dorsal and anal fins. 

From a place a little behind the summit, or hump on its 
back, arises a fin, with seven rays. The hindermost of these 
is aboot half an inch long, and spinous. The second, rather 
more than two inches long, and bristly. The third, six 
inches long, and hairy. The fourth, fifdi and sixth, of al- 
most the same lengths The seventh ray, counting from be- 
hind, forward, is of the extraordinary length of rather more 
than twelve inches ; being bony about half "way, and then 
gradually changing to hair, or a substance resembling the fila- 
ment of whale-bone. 

Also, from a space, a ^hort distance behind the pelvis, 
arise €xe long tays. The hindermost of these, exc€?eas four 
inches in length ; of the second, six inches ; of the third, 
three ; of the fourth, nine ; of the fifth ray, coundng toward 
the head, something more than six inches. Of these, the 
first, second and fourth, are capillary ; the second, foliated 
at the extremity ; and the fifth, setaceous. 

The second dorsal fin is composed of ele>*en bifid flexible 
rays, conifected by membranes. 

The continuation of the anal fin, possesses, likewise, eleven 
two-cleft bristly rays, similarly united. 

Ventrals very disdnct in their origin, and widening in their 
progress. They are dark-coloured. 

Pectoral fins have each seventeen rays, an inch, or rather 
more, in length, and acuminated, or somewhat falciform. 

VOL. I. — NO. 1. 19 
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I have done all I cpuM to preserve so interesting an article 
for my museum^ and for the inspection of those who may 
wish to see it. 

Now, after soch a description^ it becomes me further to tell 
yon, what I think of this rare production. I repeat my be- 
lief^ that it is a non-descript. 1 am the more inclined to think 
so, since the Zeus ciliaris of Bloch, which is known by some 
ichthyologists, as the ''long-haired Gal,", is noted as having 
been received by him, from Dr. KcBnig, of Surat ; and as be- 
ing an inhabitant of the £ast-Indian Seas. The present 
seems to be known only in the North Atlantic Ocean, and 
differs, in various characteristic points, from the preceding. 

I should, probably, have been less attentive to the subject, 
had not my curiosity been roused by a pi^per secently received 
from Paris. It is the memoir on certain fishes of the sea, 
and their geographical distribution, by Messrs. QuoY and 
G^iMARD, naturalists, on the voyage of discovery around the 
globe, with Captain Freycennet. It was read before the So- 
ciety for the Promotion of Natural Histcnry, and printed in 
the Annals of Natural Science, conducted by Messrs. Au-' 
douin, Brongniart and Dumas. The writem have pvesented 
interesting observations, concerning tbe scaly and finny 
tribes ; among which are those on the uninluibited desarts sind 
solitudes of the water, resembling the lonesiome and unfile- 
quented wastes and barrens, on the land. 

For the present, I am disposed to distinguish the species by 
the name of Zeus crinitus, or the Crinited Dory ; and to 
make its specific character consist in having " seven rays to 
the' first dorsal fin, six of which are long ; and five long rays 
to the forepart of the anal fin." 

Leaving, afler aU, to our successors, the task of examining 
more and fresh specimens, and of makiiig therefrom a £ajl 
and final decision, I present you, without delay, my cordial 
salutation and thanks. 

Samuel L. Mitchill. 
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Art. XIV, — Carieography. By Prof. Dew^y. 

(Continued from Vol. X. p. 284.) 

Communicated lo th« Lycmoi of Natural History of the Bcrksliire 

Medical Instittnion.] 

85. /Carex digitalis^ Willd. 
Mufa* no. 47. 

Pursh, Eaton, Schw. and Torrey, no. 49. 
£11. no. 43. Pers, no. 168. 

Spicis distinctis ; spica staminifera solitaria ; spicis fructi- 
feris temis tristigraaticis altemis laxifloris cum peduncalis 
longis fififormibiis cernuis ; fiructibus elllpticis triquetris ob- 
tnsis nervosk glabris, squama ovata acuta longioribus. 

Calm short, erect, triquetrous ; leaves of the culm sheath- 
ing,*^radical leaves lanceolate, rather broad, glaucous, and 
nerved ; staminate spike single and terminal, with an obtuse, 
lanceolate scale, tawny on the margin ; pistillate spikes two 
or three, distant, alternate, on long, slender, nodding pedun- 
cles ; stigmas three ; fruit elliptic, obtuse^ triquetrous, nerved, 
glabrous, distant, with a scale ovate and acute, or oblong- 
lanceolate, carinate, shorter than the fruit. 

Flowers in May — grows in marshes. Penrt.— ^Muh. 

The description of this species is derived from Willd., 
Muh.-, and Schk., as I suppose the plant has never come un- 
der my observation. The species, no. 49, described by 
Schw. and Torre}', and supposed to be the C. digitalis ^ 
Willd. (for the Herbarium of Muh. seems not to contain the 
plant), is acknowledged to be the C. gracillimay Schw. de- 
scribed in this Journal, Vol. VIll. p. 98. arid their descrip- 
tion does not at all agree with that of Muh. or Willd. Until 
the two plants are proved to be identical, by sin actual com- 
parison of specimens, the following characters will be judged 
sufficient for considering them different s|)ecies. The name 
of C. digitalis implies that it is shorty and Willd. states it to 
be " in altitudine digitalis," ajinger in height, or about four 
inches ; C. gradllima is from one to two feet in height, and 
often is more than three feet in height : — ^the fonrier has Judi- 
cal glaucous leaves ; the latter has not, and the colour of its 
leaves is light or yellowish green : — ^the fruit of the former is 
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elltptiCf ventricose^ triquetrousy and most obtuse^ (WilM.) 
and its scale oblong-lanceolate, or ovate-acute ; the fruit of 
the latter i» oblong, triquetrous, obtuse, oblique at the ori- 
fice, with an oblon&c^ obtuse, awned scale ; the former grows 
in mcnrshes; the latter in moist meadows or pastures, or along 
hedpres, but never m our marshes^ C, digitalis is related 
(Muh.) to C* oligacarpaj and its leaves are rather broad ; C. 
gracillima has no marked affinity to C. oUgocarpay and its 
leaves are not broad in respect of the height of the plant or 
of those of the species generally. The highest spike of C. 
gracillima is generally androgynous, having nearly the 
higher half of it pistillate^ — a character not alluded to by 
either Willd. or Muh* If the two plants belong to one spe- 
cies, it must be acknoivledged to be very variatUe. C. digir 
talis is nearly related, according to the description, to C. 
pyriformisy Schw., the C. aureoy Nutt. The chief difference^ 
indeed, is, that the former has three stigmas, the latter two ; 
that the fruit of the former is triquetrous^ of the latter is not 
in a fresh state, though it is often triquetrous^ when- quite 
mature^ 

86. C. dcaycarpa, Muh. 

Muh. no. 26. 

Ell. no. 27. tab. 12, fig. 4. 

Mon. no. 63. 
Spicis distinctis ; spica staminifera subsessilx parva y spi- 
els fructiferis tristigmaticis subternis subapproximatis oblon- 
gis altemis, inferioribus subpeduncula^ } fructibns ovato- 
triquetris vel oblongis villosis nervosis^ squama ovata acu- 
mmata longioribus. 

Culm a foot or more in height, glabrous, triquetrous ; 
leaves linear-lanceolate, glabrous, narrow, shorter than the 
culm ; bracts linear, surpassing the cuim, with very short 
sheaths ; staminaie spike single, nearly sessile, small, with a 
lanceolate, obtuse scale, white, but green on the keel ; pis- 
tillate spikes two or three, approximate, upper one sessile, 
lower on short peduncles ; stigmas thi^e ; fruit ovate or ob- 
lonp", obtuse, triquetrous, entire at the orifice, very villose; 
pistillate scale ovate, acuminate, shorter than tfie firuit. 

Flowers in May — found on Paris* Island, South-Carolina. 
Spikes and fruit larger than tfiose of C. virescens ; — ^EUiotU 
Also, in Salem, N. C.— Schw^ 
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According to Schw. and Torrey, the plant in the Herba- 
rium of Miih. is the C. dasycarpa figured by Elliott. 

« 

87. C. capillaris* Lin. 

Pers. no. 173. Wahl. no. 91. 

Rees' Cyc. no. 152. 

Schk. tab. O. fig. 56. 

Schw. and Torrey, no. 85. 
Spica staminifera solitaria pedunculata parva ; spicis fnic* 
tiferis trisUgmaticis subtemis longo-exserte pedunculatis cer- 
nuis oblongis sparsifloris, subpaucifloris ; fructibus ellipticis 
rostratis utrinque acuminatis ore obliquis, squama ovata vel 
oblonga obtusa decidua vlx duplo longioribus. 

Culm one to eight inches high, slender, capillary, leafy 
towards the base ; leaves linear-lanceolate, often long as the 
culm ; pistillate spikes two or three, oblong, loose flowered, 
on very slender, long, and recurved peduncles often surpass- 
ing the staminate spike and sheathed ; stigmas three ; fruit 
elliptic, rostrate, attenuated at either extremity, glabrous, 
dark brown in maturity, with an oblique orifice and die beak 
often somewhat excurved ; pistillate scale ovate, or oblong, 
sometimes rather obovate, obtuse, white on the edge and 
membranous, more than half as long as the fruit, 

This species, common in Europe, was found by Dr. Rich- 
ardson, in the woods of Arctic America. I have only Euro- 
pean specimens of this plant. As it inhabits alpine districts, 
it may, perhaps, be found on the mountains of the northe^i 
States. 

88. C. mtulata. Wahl. 
Pers. no. 178. Wahl. no. 92. 
Rees' Cyc. no. 127.. 
Schw. and Torrey, no. 84. 
C. airofusca^ Schk. tab. Y. fig. 82. 
Spica staminifera oblonga recurvata solitaria ; spicis firuc- 
tiferis tristigmaticis binis ovalibus exserte pedunculatis nutan- 
tibus ; fiructibus ovatis rostratis acuminatis utrinque planius- 
culis atris ore bidentatis, squama ovata subduplo longioribus. 
This beaudful species, found on the Alps, has been found 
also in Labrador, whence it was sent to Mr. Schweinitz. On 
the European plant, the upper pistillate spike is near the 
staminate,^ — the other about an inch below and larger ; scales 
alike on all the spikes, very dark coloured like the fruit ; 
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leaves short and subradical ; bracts loosely sheathing aiMi 
scarcely forming a leaf; the angles of the fruit rather acate 
and scabrous above the middle. This species may perhaps 
inhabit the mountainous parts of ^e northern States. The 
characters clearly distinguish this plant from C. atrata. 

89. Cfilifolia. Nuttall. 
Nutt. Gen. II. p. 204. 
Schw. and Torrey, tto. 9. 

Spica unica androgyna snpeme staminifera subcylindra- 
cea acuta; fmctibus siibglobosis ore integris cum squama 
retusa ; foliis filiformibus involutis subulatis. 

Cespitose, scarcely a hand breadth higli, (Nutt) ; leaves 
radical, surpassing the culm, filiform, spmuUng ; fruit six to 
eight at the base df the spike, las:, somewhat pubescent, with 
an oblique orifice, (Schw. and Torreyr) 

Common on dry plains and gravelly hills of the Missouri 
-—Nutt. Also in Arctic America-^Dr. Richardson. 

90. C. glaucescens, EUiott. 

Ell. Sketch II. p. 553. Mob. no. 94. 
C. semperoirens, Schw. An. Tab. 

Spica staminifera solitaria cylindracea pedunculata ; ^- 
cis fructiferis tristigmadcis ^ubtemis pednticulatis cyliudra- 
ceis demum pendulis ; frucdbus ovatis triquetris compressis 
glaucis subrostrato-bifidis, squattise ovatae peremarginat«& 
mucronatce subaequalibus. 

Culm about two feet high, glabrous, slightly scabrous 
above, triquetrous ; leaves narrow, scabrous on the edge, 
shorter than the culm, lower ones gladcous ; staminate spike 
single, cylindric, long pedunculate, with bvate, emarginate 
and mucronate scales tawny with a green keel ; pistillate 
spikes three or four, cylindric, with long and slender sheath- 
less peduncles recurved in maturity ; stigmas three ; fruit 
ovate, compressed, triquetrous, very glaucous, with a very 
short two cleft orifice ; pistillate scale ovate, deeply emar- 
ginate, mucronate, shorter than the fruit, but its mucronate 
point extending beyond the fruit. 

Flowers in April and May — grows about ponds iii pine 
barrens — Elliott. Also, near Augusta, Geo. 

This species is adopted from Mr. Elliott's Sketch : it ap- 
pears to be very disdnct. On my specimens the leaves are 
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)*ather longer than the culm. The deeply emarginate and 
mucronate scale is very peculiar. 

91. C. Elliottiu Torrey. 
Schw. and Torrey, no. 95. 
C. fuJva ? Muh. no. 37. 
C. castanea^ Ell. no. 35. 

Spica staminifera soHtaria perlongo-bracteata ; spicis 
flructi£>ris tristigmaticis ternis subrotundis, superioribus ses- 
silibus et suprema iqpice staminifera, infima longissime pe- 
doncuiata cemua ; fructibus ovatis subtriquetris glabris 
punciiculosis nervosis kmgo-rostratis bifurcatis, squama ovata 
obtosa multo longioribos. 

Stoloniferous ; culm two feet high, triquetrous, very slen- 
der, purple at the base ; leaves linear, nerved, somewhat 
rough on the edge, shorter than the culm ; staminate spike 
single, an inch long, rising from a leafy bract three-nerved 
and much longer, with an oblong and obtuse scale tawny, 
and white on the margin ; pistillate spikes three, alternate, 
roundish, 9 — 16 flowered, the highest two sessile and the 
upper one staminate above, the lowest on a very long nod- 
ding peduncle ; stigmas three ; fruit ovate, inflated, subtri- 
quetrousy nerved, glabrous, dotted^ coriaceous, long rostrate 
and two deft, becoming yellow ; pistillate scale ovate, ob- 
tuse, not half as long as tbs fruit. 

Flowers in April— grows in wet pine barrens, Chatham, 
Co. Georgia — Elliott* On my specimens the long pedun- 
culate spike is wanting-— bracts very long and narrow. 

Muhlenberg doubted the identity of this plant with the C. 
fidva of Europe ; and so remote is it from C. fuha as figur- 
ed in the Lin, Trans, that Mr. Elliott has given it another 
name. The strong affinity of the plant to C. folliculata and 
its general characters show it to be very diflerent from speci- 
mens of C. fulva, as well as from the figure of C. fulva, 
Gooden. in Schk. tab. T. fig. 67. But as Wahlenberg had 
long before appropriated C. castanea to a very diflerent spe- 
cies, I had, for an obvious reason, given it the name above, 
before it was announced in the Monograph by Schw. and 
Torrey. This plant seems nearly related also, to C. oligo-- 
spermOj Ms. 
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02. C. RichardsoniL R. Brown* 
Schw. and Torrey, no. 60. 

Spica staminifera solitaria pedunculata erecta ; spici^ 
fructiferis tristigmaticis bihis subsessilibus apptoximatis iih 
cluse pedunculatis ; fructibus ovatis obtusis pubescentibos 
cum squama ovata acuta ; culmo scabenimo. 

Culm half a foot high, deeply channelled and very sca- 
brous towards the base, with purplish brown sheaths above 
the middle, terminating in very short leaves, and with a 
dense tuft of rigid, smooth leaves, about the root ; staminate 
spike single, pedunculate, with ovate rather obtuse scales 
brown with a white border ; pistillate spikes two, on short 
peduncles, inclosed in the sheaths of large oblong bracts; 
stigmas three ; fruit ovate, pubescent, with ovate and acute 
scales of a brown colour. Man. 

Found in Arctic America, by Dr. Richardson. See Ap 
pendix to Frank. Nar. 2nd. ed. 

03. C. concinna. R. Brown^ 
Schw. and Torrey, no. 61. 

Spica staminifera sessili cylindracea oblonga ; sptcis 
fructiferis tristigmaticis temis subsessilibus approximatis ^ 
fructibus triquetro-obovatis brevissime rostratb - bidentatis 
hispido-pubescendbus, squama obovata subduplo longioribus. 

Culm four inches high, filiform, triquetrous, smooth ; 
leaves subradical, rigid, smooth, spreading ; staminate spike 
oblong, very nearly sessile, with broad ovate obtuse scales ; 
pistillate spikes three, subsessile, 3-4 flowered, near ; stigmas 
tlu'ee ; fruit obovate and subtriquetrous, bidentate, hispidly 
pubescent with obovate or roundish ovate scales obtuse and 
about half as long as the fruit. Man* 

Found in Arctic America, by Dr. Richardson. See Ap« 
pendix to Frank. Nar. ed. 2. 

04. C, fuKginosa, Schk. 
Schk. tab. Cc. fig. 47, c. 
Schw. and Torrey, no. 50. 
C.frigidoy Allion. secund. Wahl. no* 83. 
— p*fuliginosa. Pers. no. 168* 

Spiels oblongis subquaternis tristigmaticis, terminali an- 
drogyna inferne staminifera, inferioribus exserte pedunculatis 
cernuis ; fructibus oblongis mucronatis apice bifidis squama 
oblonga longioribus. 



^tbk ^iiiecies is censidered by WM. and Pers. as only a 
variety eif C Jrigida, AlMon., the C. spadicea, Schk. tab. L. 
6g. 47 iu and b. The ditference in the sitaation of the sta- 
minate flowers and in the shape of the fruit seems to justify 
Schk* ID making it a distinct q)eciesw It seems not to be 
very contmon in Eardpe^^^-growing on the Alps. Found in 
Arctic America by Dr. Richardson. 

95. C« miiondra. R. Brown. 
Schw. and Torrey no# 51. 

Spkds sttbcemis tristigmoticis ovalibtis peduncnlatis pen> 
dalis ahemis Tel raro submnbellalis, terminali aHAx>gyna 
infefoe vel raritis onlnino stammifera ; fillctibus lanceolatis 
«euminatis bidentatis apice denticttlatisy sqnama ovali obtQ^ 
trinscula longioribus. 

CnkA abont half a loot high ; leavm Unear^ attenuated 
nhove^ scabrous on the margin ; spikes three or tour, oval or 
-oblong, pendulous, the highest generally pistillate above ; 
^gmas mee, sometimes two ; fruit lanceolate, bidentate, 
fiearly black, white at the orifice, smooth except the higher 
part of the margin,' tongcr dian the oval and rather obtuse 
"scale smooth and dark brown. Mon. 

Found on MelviHe Island-^R. Brown. See App. Parry's 
4 St Voyage. 

96^ C.inrulnta. Mt. 
Mx. Fl. U. p. 170. 
Schw* and Toirey no. 45. 
C. triceps^ Ell. no. 2SL 
SpiciS tristigmaticis subtemis approximatis ellipticis sessili- 
ims, terminaH androgyna infeme staminifera, inferioribus 
ftxinaribus ; fracdbus ovatis triquetris glabris acuminatis, 
squamam ovato-acuminatam subsequantibus. 

Cuhn dbout a foot high, erect, flender, triquetrous, sca- 
Ibroas above, purplish below ; leaves linear, erect, slightly 
scabrons on the edge, little longer than the culm, pubescent 
below ; spikes three or four, approximate, sessile, — terminal 
one staminate below, a little remote ; stigmas three ; fruit 
ovate, a little compressed, prominently nerved, subtrique- 
trous, pubescent when young ? — ^pistillate scale ovate and 
acuminate, d[>out as long as or a little longer than the ma- 
ture fruit. 

VOL. I. — NO. I. 20 
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Flowersi in April and May^ ia damp soils, in South-Caro^ 
lina — ^EllioU ; in pine forests, North- Carolina — Schw. and 
Torrey ; in Cana<ht — ^Mx. 

This species is allied' to C. vtrescensj (f/Diott), and be- 
tween that and C. hirstUa^ (Schw. and Torrey). A plant, 
which answers generally to this description, I have found in 
this town, in graveQy soil along a hedge^^bui have Consider- 
^d it only a variety of C. hirsuta^ as its fruit is pubescent 
when young. There is scarcely a doubt that the C. tricep^ 
described by Mr. JSHiott, and. the C. mridula in the Man, 
are one qpecies. But the C. triceps^ Mx. seems very Cer- 
tainly to be C. Bcirpoide^ Schk. Though I havie followed 
the Jtfon. in naming this species C. viridula, Mx. as I am 
not confident it is found here, yet there is much reason for 
suspecting that the true C. viridula, Mxb is a very different 
plant, since Michaux states its affinity td C. triceps rtnd C< 
flavall 

97« C. Wormskioldiana. Hornemann* 
Schw. and Torrey no. 3» 
C. scirpoidea^ Mx. Pursh. no« 1. 
C. Michatutiiy Schw. An. Tab. 
Dioica planifolia distigmatica ? — spica oblonga unica im- 
bricato-cyhndracea acuta ; fiructibus ovalibus . subrostratis* 
dense pubescentibus ; squamis acutis. 

Cuhn 3 — 6 inches high, nearly round, smooth, sheathed at 
the base ; leaves flat, smooth^ about the length of the culm ; 
spike cylindric, imbricate, oblong, acute ; fruit densely pu- 
bescent, somewhat rostrate, oval, with acute and dark brown 
scales. Man, 

Found at Hudson's Bay — ^Mx. Also in the woods o[ 
Arctic America — ^Dr. Richardson. See App. Frank. Nar. 
ed. 2. 

From the description it is obvious that this plant is closely 
related to C. diaicoj and intermediate between that and its 
variety, C. Davallianaj Wahl. It is, perhaps, only another 
Variety. 



Qaricography. 155 

98. C. FraserL Shns. 

Pursh ncL 27. Schw. and Tdrrey no. 4. 
C. Lagoptvij Muh. no. 59. 

Spica unica androgyna supeme staminifera cyllndracea , 
fracdbus crfstrigmaticis subtrlquetris ovato-globosis ore integ- 
ris striatis, squama oblonga longioribus. 

This peculiar species I have not had opportunity to exam* 
ine. According to Muhlenberg', the culm is a foot high, na- 
ked, sheathed at the base, compressed above, with two radic- 
al and broad-lanceolate leaves nerved, and longer than the 
pulm ; spike single cylindric, white, staminate above ; stig- 
mas three ; fruit glabrous, striate, and subtriquetrous. Leaves 
mfer green. 

Found on the mountains of N. Carolina — ^Fraser. Also, 
in Penn.-^Muli. 

Note. Four species, some of whose peculiarities only 
jvere given in Vol. VII. will here be fully described. 

C. plantuginea. Lam. 

Pursh, Mx. Eaton, Pers. no. 143. Rees' Cyc. no. 133. 

£11. no. 34. Schw. and Torrey no. 76. 

C. latifolioy Goert. secund. Wahl. no. 94. 

■ Schk. tab. U. fig. 70. Rees' Cyc. no. 128. 

Spica staminifera solitaria erecta pedunculata ; spicis 
fructiferis tristigmaticis subquatemis oblongis subsparsifloris 
erectis remotis exserte pedunculatis fructibus oblongis trique- 
tro^ellipticis subcuneiformibus utrinque attenuatis apice ex- 
eurvis ore integris, squama ovato-cuspidata longioribus ; 
Ibliis latissimis ensiformibus. 

Culm 10 — 20 inches high, erect, triquetrous, smootli, with 
<lark radish brown sheaths towards tlSie base ; sheaths of the 
peduncles coloured in part, terminatid^ in a short dark brown 
subulate point or leafet ; leaves radical, linear, rather obtuse, 
green through winter, shorter than the culm, often an inch in 
breadth, flat, commonly with three strong nerves or ribs 
purplish at the base ; staminate spike single, erect, peduncu- 
late, oblong-cylindric, with dark reddish brown scales oblong 
tmd rather acute and narrowed towards the base with a whi- 
tish midrib ; pistillate spikes three to five, erect, oblong, loose 
flowered, the two upper with nearly inclosed peduncles and 
the lower with rather long exsert peduncles, remote, the low- 
est from towards the root ; stigmas three ; fruit oblong, tri- 
quetrous, attenuated at both ends, appearing pediciUate» sub- 
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ivsfraCe and excnnred at the apex, eaAre at the orifice f pk» 
tillate scale oyate, cuspidate, varying from half to the whole 
length of the frait. Colotir of the plant brig^ »id deep 
green* 

Flowers in April and May-«-<onnnott in tfus fmt €t( die 
country in rather dry and open woods and along upland 
hedges. Alleghany Mts.«^**Sehw.-*-«l8o in Virginia* 

This b a very dbtinct and beautiful species, and to those 
who are familiar with both, there seems no reason for coik 
founding it with C. aneem. This has been oAen done, and 
die fig. tab. Kkkk 195 is referred by Schk. to thb spedes, 
while it belongps unquestionably to C. aacep^. In the Mon,, 
diere is no reference to Schk* tab. U. fig. 70, although there 
can be no doubt that the fig. was drawn firom a truty though 
imperfect specimen of C. plantaginea. The plant was calti*^ 
vated at Paris from seed supposed to be obtained from S. 
Aipericay and was in the Herbarium of Thnuberg, ob- 
tained from Virginia, as we learn firom Wahlenberg. The 
reference in Rees' Cyc. of C. latifolia^ Wahl. to the fig. in 
lab. M. of Schk. is evidently a roistake,-— as Wahl. refers his 
plant to tab. U. fig. 70 Sehk. Whether Willdenow possessed 
the plant may be doubtfiil ; yet he had oA^ sources for ob-> 
taining it than the hand of Muhlenberg, liberal as thai seems 
fo have been in sending him the Carices of onr country. 

C granulmis^ Muh. 
Muh., Pursh, Eaton, Pers. no. 149. 
£11. no. 38. Schw. and Torrey no. S3. 
Schk. tab. Vw. fig. 169. 
Spiea stamiinfera solitaria erecta sub-pedunculata ; spick 
fiructiferis tristigmaticis subt^iris cylindraceis den^ilMis, su- 
perioribus subsessiBbus saepe approximatis, inferioribos sob- 
longo-exserte pedunculatis ; iructibus subrotnndo«ovatis^ 
apice recurvis brevissime rostratisqwe integris nervosis, squa- 
ma ovata acuminata vix duplo longiortbus. 

Culm 8 — 16 inches high, erect or subdecumbent, trique- 
trous, smooth ; leaves Hnear-laneeolate, nerved, glancoas, 
long as die culm, shorter below, rather soft, sligh% scal^rocK 
on the edge ; bracts long, leafy, much surpas^ng the culm, 
with'whidsh sheaths; staminate spike single, often short, 
erect, triquetrous, usually short pedunculate, vwpy rarely pis- 
tillate above or at all, with a lanceolate scale whMsh yellow 
and green on the keel ; pistillate sjpihes Aree «r four, ob- 
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long, cyUndric, densely flowered, two highest o&en near and 
nearly sessile, two lower remote and the lowest especially on 
a long exseit peduncle ; stigmas three; fruit roundish-ovate, 
nerved, veiy rihort beaked and recurved, enture at the orifice, 
becoming of a dull heavy yellow colour in maturity ; pistil- 
late aeale ovale, acununate, white on the edge, rather more 
than half die length of the fruit. Colour of the plant rather 
glaucous green-*Hn maturity yellowbh. 

Flowers in May — ^grows in wet upland meadows and pas- 
tures—common. 

This b a very distinct species^ — ^its culm resembles some 
varieties of C. tmc^ps and also C. blanda ; but its spikes and 
fruit are quite (fiflerent. The fruit is more like that of C. 
liumda^ and the latter may sometimes be confounded with it 
without special attention. It is closely related to the Euro- 
pean speaes, C. rottmduta, Wahl. the C. globularisj Schk. 
tab. 6g. 6g. 93-^from which however it b clearly distinct* 

C. strtmUnea. Wahl. 

M uh« Pnrsh, Eaton, Pers. no. 73. 

Schw. and Torrcy no 34. 

Schk. tab. Xxx. fig. 147. 
Spica composita ; spiculis androgynis infeme staminifera 
distigmaticis subsenis ovatis oblongis altemb sessilibus sub- 
appronmatis ; fiructibus lato-ovatis sub-rotnndis compressis 
alatis ciliato-serratis rostratb nervosis bidentatis, squama 
ovato-lanceolata paulo longioribos. 

Culm 8-«20 inches b^, triquetrous, scabrous above ; 
leaves linear-lanceolate, i^orter below and shorter than the 
culm, with striate sheadis tawny opposite the leaf; spikelets 
3—8, vBually five or six, ovate, oblong, roundish in maturi^, 
approximate especially at the summit, staminate below, ses> 
Bile, very rarely subpeduncidate, with ovate cuspidate bracts ; 
staminate scale lanceolate, somewhat tawny ; fruit, broad- 
ovale, ronn£sfa, rostrate, nerved, tvinged on each side and of 
the breadth of the seed, two^toothed, ciUate-serrate, quite com- 
pressed ; pifitifiate scale ovate-lanceolate, var3ring from about 
half to neariy the length of die firuit. Colour ii the spikes 
tawny,-*-of ^ phmt light green. 

Flowers in May<^-^groWB in fields along the borders of 
moist woods— sometimes on ledges of rocks, and its fruit is 
lets broad and its scale hm gef » c o m mon, but not abundant. 
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Schk. has ^ven an excellent fig. of this species. Tlie 
plant resembles C. scaparia in the colour of its spikes, but 
Its fruit is very different. It is oftener confounded with C. 
festucacea^ from which however its characters clesffly sepa- 
rate it. 

The C albolutescens Schw. An. Tab. seems to be only a 
variety of the common C. straminea. On the spedmens from 
Penn. and Ohio, is to be seen the characteristic broad wing* 
ed fruit. 

^. hrevior. (Mihi.) C. straminea^ Wahl. no. 38. 
Schk. tab. 6. fig. 34. Rees' Cyc no. 50. 

Spicis subquinis saepe approsdmatis seuilibns ; fiructibus 
brevi-ovatis et brevi-rostratis, squama lanoeolata vix longior- 
ibus. 

This variety differs in the shorter ovate fruit, with a very 
short beak, and hence more nearly round, compressed like the 
other. The spikelets are also smaller, more distinctly ovate. 
Grows with the other — also in Missouri. It was this variety 
which was described by Willd, and to which the name was 
given. M uh. as well as Schk. refer both the figs, in Schk., 
\yith propriety, to the same species. 

C trichocarpa. Muh. 
Muh., Pursh, Eaton, Pers. no. 188. 
Ell. no. 25. Schw. and Torrey no. 101. 
Schk. tab. Nnn fig. 148. 

Spicis staminiferis subtemis erectis, inferioribus sessilibus, 
raro androgynis ; spicis fructiferis temis tristigmaticis erec- 
tis longo-cylindraceb gracilibus subremotis sublaxifloris ex- 
serte pedunculatis, infima subincluse pedunculatis ; fiiiictibus 
ovato-lanceolatis subconicis inflatis nervosis rostratis bifurca«- 
tis dense pubescentibus, squama ovato-lanceolata subduplo 
longioribus. 

Culm 18 — 30 inches high, triquetrous, scabrous above ; 
leaves linear-lanceolate, rough on the edge, as long as or long- 
er than the culm, striate, with striate sheaths purple and con- 
cave opposite the leaf ; bracts long and leafy ; staminate 
spikes two to five, erect cylindric, highest pedunculate, often 
pistillate at the apex (Muh.) with an oblong and obtuse 
ficale tawny, white on the margin ; pistillate spikes three, 
erect, long cylindric, often two inches long, slender, rather 
loose flowered, — upper ones exsertly pedunculate with short 



sheadis, and the lowest peduncle nearly inclosed in a longer 
sheath ; stigmas three, sometimes two (Muh.) fruit ovate- 
lanceolate, round am} conic, inflated, rostrate, nerved, bifur- 
cate, with a dense brownish pubescence in maturity ; pistil- 
late scale ovate-lanceolate, tawny on the edge, distinctly 
nerved, little more than half as long as the fruit« Colour of 
theplant light green. 

Flowers in May — grows in marshes — common in N. Eng- 
and and N. York. Penn. — ^Muh. ; S. Carolina — £U. 

Though Muh. found the staminate spikes often pistillate 
at the apex, and the plant is thus figured by Scbk<, later bota- 
nbts have rarely found them thus, and the plant should be 
removed to the last subdivision of the species of this genus 
in Pursh, Eaton, and Nuttall's Gen. 

fi. turbinataj Dewey, tab. fig. vol. XI. 

Spicis fiructiferis temis tristigmaticis ovatis et ovato-ob- 
longis crassis remotis densifioris, superioribus subexserte pe- 
dunculatis, inferioribus longo-exserte pedunciUatis ; fructibus 
ovato-lanceolatis conicis inflatis rostratis iiervosis bifurcatis 
sabdivergentibus pubesceutibus, squama ovato-oblonga sub- 
niucronata paulo longioribus. 

Culm, leaves, bracts, and sheathes like the preceding — as also 
the staminate spikes, but the staminate scale, is oblong, mu^ro- 
nate and tawny ; pistillate spikes three, sometimes four, uppe^ 
ones nearly sessile or with inclosed peduncles, — ^lowest often 
with a long peduncle projecting far from the sheath,— -ovate, 
and ovate-cylindric, about an inch long, generally thick, 
rather densely flowered ; stigmas three ; fruit like the pre- 
ceding, but rather diverging ; pbtillate scale ovate-oblong, 
sUbmucronate, with a scabrous point, tawny on the edge, 
three^nerved, green on the keel, about two thirds as long as 
the fruit Colour of the plant glaucous green. 

Flowers in May — grows along a pond near the village in 
Beekman, Dutchess co. N. Y. 

This plant bears so strong a resemblance to the common 
C. triehocarpaj though it diflfers especially in its pistillate 
spikes, that I have judged it to be only a variety. 

99. C. verrucosa. Muh. 
Muh. no. 50. £U. no. 49. Mon. no. 102. 
Spicis staminiferis pluribus vel unica ; spicis fructifinris tris^ 
tigmaticis subquinis erectis cylindraceis supeme staminiferis 
ajuUaribus, infima exserte pedunculata ; fiructibus ovatis com- 
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presus subtriqueCris brevi*bifidis, squams ovtta tabenkarg^- 
naU mucronata brevioribus. 

Cnhn 2-^ fiset high, triqaetroas, fAriate, {raride beW, 
4cahroa8 above, glabrous ; leaves Hnear-laiiceolate, very 
long, somewhat glaucous, scabrous on the margin, nerved, 
jdotted, sheathing towards the base ; bracts long» l^ify, with 
sheatlis inclosing the upper peduncles ; slaminate spike sin- 
gle (Muh.,) three (EIL,) cylindric, terminal one hmg, pe- 
dunculate, obtuse, with one oblong scale mucronate and 
brown ; pistillate spikes four to six, two or three inches long, 
cylindric, erect, staminate at the summit, inclosed-pedunc»- 
late except the lowest, whose peduncle is dheathed at the base ; 
stigmas three ; fruit ovate, indistinctly nerved, compressed, 
somewhat triquetrous, short-cleft orifice, glaucous ; pistillate 
scale ovate, obtuse, sometimes distinctly emarginate, mucro^ 
nate, brown, a little longer than the fruit* 

Flowers in May-— Ibund in Carolina and Georgi»-*-Muh» 
and EU. N. Carolina!*— Schw. Muh. remarked the resem- 
blance between this plant and C« fllacca, Schreb., the C. rt- 
ewrwi^ Gooden.— ^but the two seem to be clearly distinct^ 

100. C. oligoiperma* Mx. 
Mich. FL vol. II. p. 174. 

Spicis staminiferis pluribus ; spica fructifera tiistigmatic^ 
unica globulari sessili ; fructibus turgide ovatis majusculis 
pancissimis acutis ; foliis involuto-^unceis. 

Found in Canada by Michaux, to whom the world is in- 
debted for all iu knowledge of the plant. Culm and leaves 
erect ; bract supporting the pisdllate spike setaceous, as long 
as, or longer than, than the staminate spike. The description 
conesponds to no other known species, and the plant will 
doubtless be found again in Caimda, and perhaps in the 
northern part of the U. Sutes. It is related to C. ElliotHi, 
but differs in the number of staminate spikes, and in the form 
of its fruit. 

101. C. Ckerokeemis, Schw. 

Schw. An. Tab. Schw. and Tor. no. 112. pL 25. fig. 1. 

C. recurva ? Muh. no. 55, 

Spicis stameniferis subtemis subcylindra ceis, suprema ma* 

jore et frednnculata ; spicis frnctiferis tristigmaticis quatemis 

cylindraceis subloxidoris distantibus exserte et s^blongo-pe^ 

dnnculatb supenie stameniferis^ fructibus ovatis glalvis sub- 
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Wiqiletris subcompresgis nerrosis longo-rottralis bifidis, squa« 
ma ovata longo-acmniiiata paulo inak)orihus. 

Culm a foot hig^, triquetroiiSy glabrous, striate ; leaves 
Unear-laBceolate, r»agh &b the edge, nerved, shorter 
i^an tile calm, glaucous, with striate sheaths ; bracts leaiy, 
^f^eatking ; staminate ispikes two to four, somewhat cjlindric, 
approximate, wlutish, lower ones sessile and shorter, with an 
loblong scale obtuse and white ; pistillate spikes about four, 
sometimes two to five, alternate, cylindric, loose-flowered, 
iffth peduncles projecting considerably from the sheaths; 
sligmss #iree ; fruit ovate, nerved, white^ glabious, bifida 
kmg^rostrate, somewhat compressed ; pistillate scale ovate^ 
long acuminate, white with a green keel, a little shorter than 
the firuit. Colouf <^the plant glaucous green. 

Found in the Cherokee country — Muh* and Schw. Also 
at St. Lioois^ Missouri — Dr. h. C. Beck. 

There can be no doubt that this is the species no. 55 of 
Muh.f or that it is not C. recurva, Gooden., the C. flacca, 
Schk-v It appears to be a beautiful and distinct species* On 
the plant from Missouri, there are only two pistillate spikes-— 
pistillate scale longer than the fruit before maturity. I had 
referred it to no. 55 Mufa.— >but it is evidently the same also 
as C- Cherokeensis* 

102» C. arisitttm. R« Brown^ 
Schw. and Terreyno. 104* 

Spiels staminiferis binis vel pluribus ; spicis fructiferis trif* 
tigmaticis sobtemis cyHndraceis distantibus brevi-peduncnla- 
lis ; fructibus glaberrimis nervosis longissime rostratis alto 
bifidis ^ squamis aristatis ; foliis subtus et vaginis villosis. 

Found by Dr. Richardson in Arctic America, and said to 
be between C. buUata and C. lacustrisj Mon. See App* 
Frank. Nar. ed. 3. 

This plant is entirely different from C. Torreyana^ descri- 
bed in this Journal Vol. X. p. 47,-'-*th€ name having been 
changed to this on account of the previous application of the 
former name to the species described above. After the pub^ 
lieatian of C. T^&rreyanay the same plant was published under 
the name of C. Davirii in the Mon. The latter name miiit 
Aierefore be given up. 
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103. C. Barraitii. Torrcy^ 
Schw. and Torrey no. 100. 
C. littoralisy Sehw. An. tab. 

Spicis staminiferis subbinis ; spicis fructifeiis trisdgmatkid 
subtemis oblongo-cylindraceis cemuis distantibus supcrne 
staminiferis f fructibus oblongis subtriquetris brevi-rostratis 
sabscaibris ore integris, squama ovato-laaceolata subobtusa 
panlo brevioribus. 

Colm a foot high, triqaetroas, rather rigid ; kaves erect, 
very glaucous and smooth, shorter than the cuhn f stamlnate 
spikes two, upper one oblong, with ovate scales obtuse and 
dark brown ; pistillate spikes about three, oblong-cylindric, 
an inch or more in lengthy rather loose flowered, the two low* 
est on long peduncles projecting firom sheaths ; stigmas 
three ; fruit oblong, somewhat triquetrous, short rostrate, 
nearly entire at the orifice ; pisdllate Scale ovate-lanceolate, 
rather obtuse, dark brown^ a little longer than the fruit. 
Hon. 

Found on die coast of New-Jersey near Cape May. — Schw. 
and Torrey. 

104. C. podocarpa. R. Brown. 
Schw. and Torrey no. 88, 

Spica staminifera solitaria ; spicis fructiferis tristigmaticiir 
binis oblongis pendulis ; fructibus ellipticis brevissime rostra- 
tis integris laevibus; semine pedidllato ; foliis inferioribus 
abbreviatis. 

Found in Arctic America by Dr. Richardson* Mon. Sec 
App. Frank. Nar. ed. 2. 

105. C. varia. Muh. 

Muh., Pursh, Eaton, Pers. no 98. 

Ell. no 26. Schw. and Torrey no. 59. 

Schk. tab. Uuu fig. 167. 
Spica staminifera solitaria erecta brevi vel elongata; spicis 
fructiferis tristigmaticis ternis ovatis sessilibus subapproxima- 
tis paucifloris; fructibus ovali-ventricosis vel subtriquetro- 
globosis acuminato-rostratis bifidis scabro-pubescentibus^ 
squamse ovatae acumhiatse subaequalibus. 

Culm 4 — 1 2 inches high, triquetrous, scabrous above, erect, 
slender, purple towards the base ; leaves subradical, linear, 
narrow, rough on the edge, often equalling the cuhn ; bract 
•vate, lanceolate, short, wipporting the pistillate spikes ; sta- 
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^nate spike single, erect, pedunculate, often very nearly 
s^sile, sometimes an inch long, often not half an inch long, 
with ovate scales acuminate, brown or purplish, white on the 
margin ; pistillate spikes two or three, very rarely four, ovate 
or globose, sessile, erect, about six-flowered, bracteate ; stig- 
mas three; fruit oval-ventricose, nearly globose, somewhat 
triquetrous from three nerves or ribs, acuminated into a' beak^ 
bifid, rough-ptibescent ; pistillate scale ovate, acuminate, 
tawny, often green, whitish on the margin and keel, about 
the fength of the fruit, lower ones sometimes slightly mucro- 
nate. 

Flowers in April and May — grows in dry woods and along 
iiedges in vallies aild hills — common over the countr}\ 

p. pedicellixta. (Mihi) 

C. varia, Wahl. no, 107. Rees' Cyc, no, 85* 

Spicis fructiferis ovato-oblongis brevi-pedunculalig erectis ; 
bractea inferiore foliacea. 

Pistillate spikes ovate-oblong, loose-flowered, short but 
distinctly pedunculate, about six to eight-flowered ; bract un- 
der the lowest spike lanceolate, long, leafy, often nearly 
equalling the culm. 

This variety bears considerable resemblance to C hmgir 
foUoj Hoist. Grows with the other — ^very common. 
' The striking resemblance between C. varia and C jprZuK- 
fera, L. Schk. tab. I fig. 39, has often been noticed ; but on 
comparing specimens of the latter with the former, they ap- 
pear to possess very distinct characters. 

Our plant, as its name implies, is a variable species. Its 
varieties diflfer much in height, size, situation and length of 
the spikes, rigidity or laxness and length of the leaves. Ge»- 
neraily, it is readily recognized. This species greatly resem- 
bles the following. 

106. C. marginata, Muh. 

Muh. Pursh, Eaton, Pers. no. 101. Ell. no. 28. 
Schw. and Torrey no. 64. 
Schk. tab. Lll fig. 143. 
C. Pennsylvanicaj Lam. Rees' Cyc. no. 83. 
Spica staminifera solitaria erecta pedunculata subtriquetra^ 
Spidis fiructiferis tristigmaticis binis ovatis subssessilibus sub- 
«ppros|matis paucifloris ; fructi[bus ovato-globosis brevi-ro^ 
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treuis sublHdeiilfttis tomentosisy squamae ovatae acunnnaU? 
vel obloDgae macronatae gubaequalibas. 

Culm 4 — 16 inches high, triquetrous, scabrous above; 
leaves linear, scabrous on the edge, the culin leaves short, 
those of the previous year often longer than the cuhn, with 
purplish sheaths at the base; a linear bract under and 
longer than the lowest spikelet ; staminate spike sabtrique- 
trous, with an ovate or oblong scale obtuse or acule, bright 
brownish red, white on the edge and keel; pistUlate spikes 
one to three, commonly two, ovate, sometimes rather oblong, 
sessile or slightly pedunculate, four to eight-flowered, often 
only one spike with sometimes the rodiment of another ; stig- 
mas three ; fruit ovate-globose, shoit rostrate, sHgbtly biden^ 
tate, scarcely triquetrous, tomentose ; pistillate scale ovate, 
acuminate, or oblong mucrmiate, little longer or shorter than 
the fruit, reddish brown, white on the margin. 

Flowers in April and May — rgrows in toe same situations 
as the preceding— common. 

This plant, when it has only one pistillate spike, resembles 
C. montanoj L. Schk. tab. T fig. 29, whose fruit is rather 
acute at both ends. It is more closely allied to C. varia. 
To those acquainted with the figures of the two species in 
Schk. they are readily known. Their general appearance is 
diflerent — although ^e characters are so similar. C margin 
naia has a larger staminate spike, with more deeply coloured 
scales ; its culm is larger and more rigid ; its fruit more roimd 
with a shorter beak and less distinctly bidentate. As it oc- 
curs iu woods, with only one pistillate spike, or with the ru- 
diment of another, it is unquestionably the p. Pennsylvcmiccff 
Lam. according to the description in ReesV Cyclop. 

107. C. gigantea. Rudge. 

Muh. no. 31. Ell. no. 31. 

Trans. Lin. Soc. VIL tab. 10, fig. 2. 

Rees* Cyc.no. 170. 

C. liLcustris ^ gigantea, Pursh. 
Spica staminifera unica vel pluribus ; spicis fractiferis tri- 
stigmaticis ternis cylindraceis sublaxifloris remods, suprema 
sessile, inferioribus exserte pedunculatis, fructibus globoso- 
ovatis conicis longo-rostratis nervosis inflatisglabrisbifidis di- 
varicatis, squama obloogorovata vel ovato-*laaceolata dnplo^ 
longioribu^ 
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Culm nearly two feet high, triquetrous^ glabrous ; leaves 
broad, lanceolate, longer than the culm, rough (Muh.) scarce- 
ly scabrous on the edges (lUl*) bracts very long, leafy, glar 
brous ; staminate spike single (Ell.) one or more (Muh.) 
three (Rudge) with ovate and acute, or lanceolate and acu- 
minate, scales ; pistillate spikes about three, c^lindric, large, 
somewhat loose flowered, distant, sometimes staminate above 
(£11.) highest sessile, lower exsertly pedunculate, erect or lax ; 
stigmas three ; fruit globular-ovate, long-rostrate, conic, inlia- 
ted, nerved, two cleft, glabrous; pistillate scale ovate and 
acute or oblong-lanceolate, sometimes nerved, white on the 
edge, about half as long as the fruit. 

Flowers in April and May — grows in marsh-like places S. 
Carolina — Rudge, Muh. and Ell. 

This plant has not been found in the Northern States. 
Described as it is by Muh. and Ell. who were familiar with 
it, and with C. lacustris^ which it resembles, there seems to 
be little reason for believing the correctness of Pursh in ma* 
king it a variety of the latter. It appears to be a distinct 
species between C. lupuUna and C. lacmtris* 

108. C. lupulma. Muh. 

Muh. Pursh, Eaton, Pers. no. 117. 

EIJ. no. 30. Schw. and Torrey no. 70. 

^chk. tab. Ddd fig. 123 and liii Bg. 194 

C. luridOf Wahl. no. 75. 
Spica staminifera solitaria erecta gracili subscssili ; spiels 
fructiferistristigmaticis temis et quaternis ovato-oblongis eras- 
sissimis vel oblongo-cylindraceis brevi-pedunculatis erectis 
densifloris approximatis, inferiore sublongo-exserte peduncu- 
lata et interdum distante ; fructibus ovato-cooicis ventricosis 
longo et conico-rostratis bicuspidatis nervosis glabris, squa- 
ma ovato^lanceolata acuminata subtriplo longioribus 

Culm 2 — 3 feet high, triquetrous, leafy sdong Its length, 
subscabrous above ; leaves lanceolate, rather broad, striate, 
flat, scabrous on the edge, longer than the culm, with striate 
sheaths ; -bracts leafy, large, much surpassing the culm, with 
short sheaths above ; staminate «pike single, sometimes two 
(Muh ) long, triquetrous, sessile or nearly sessile, very slen- 
der in proportion to the pistiUate spikes, with lanceolate 
scales long->acute and scabrous on the point, whitish on the 
edge, sometimes distinctly three nerved ; pistillate spikes, 
three or four, an inch to two inches long, ovate-oblong, very 
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thick, or oblong-cyUndric and less in tIncknesSy approximate 
and subsessile, sometimes the lower more remote and often 
rather long exsertly pedunculate, erect, densely flowered ; 
stigmas three ; (ruit ovate-conic, ventricose, long rostrate and 
round, bicuspidate, nerved, glabrous, divaricate ; pistillate 
scale ovate and acuminate, or ovate, lanceolate, often three 
nerved, about one third the length of the fruit. Colour of 
the plant a bright but not deep green — sometimes rather yel- 
lowish. 

The figure .in this Vol. shows a common form of this spe- 
cies ; if the lower spike be supposed to be wanting, the fig. 
shows the C. lupulina of most authors. 

Flowers in May — grows in marshes and about ponds — 
common. 

The pistillate spikes of this large and beautiful species dif- 
fer much in length. Often diey greatly re^mble the fruit of 
the common Hop, Humulus lupuJusj from which th^ species 
received its name ; — often they are much longer, and of less 
diameter than the shorter. The figs, in Schk. are not very 
excellent ; that on tab. Ddd shows a common form of the 
spike, — ^wliile that on tab. liii represents a rare variety in 
which tlie fruit is much more ovate and inflated at the bast 
than is common. It is not clear that this fig. was not drawn 
from a specimen of C. retrorsaj Schw. in which thei^fruit was 
only in a small degree reflexed. The reference of C lurida, 
Waihl. in Rees' Cyc. to C. intumescensy Rudge, is doubtless 
incorrect. 

polystachia, Torrey. Spicis fru(5tiferis qninis perlongo- 
cylindraceis, infime remota et longo-pedunculata. 

This variety chiefly difiers in the greater length and nuift- 
l)er of the spikes, which are commonly five, and often nearly 
three inches in length. The fruit is not quite so much in- 
flated — ^leaves wider, ensiform, nearly half an inch wide — 
bracts very large and leaf-like, often exceeding a foot in 
lengdi. Large as are the spikes usually, on this variety 
they are gigantic. 

Flowers in May and June, in swamps, on the high lands, 
Phillipstown, N. Y. — Dr. Barratt. 

Note. Figures of the following species accompany tliis 
paper, and are given in this volume. They are not drawn 
by the same hand as the preceding, but they illustrate finely 
the several species. 
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Tab. H. % 24 C. rosea 

0. radiata Vol. X. p. 276 

25— Davisii X. p. 279 
26--alba 

/?. setifolia X. p. 280 

27 — ^nigro-marginata X. p. 282 

I. fig. 28— gracillima VIII. p. 98 

29 — squarrosa VU. p. 270 

30 — pyriformis IX. p. 69 

K. ^. 31— cristata X. p. 44 

32 — scabrata IX. p. 66 

33— blanda X. p. 45 

L. fig. 34 — Cherokeensis XI. p. 160 

35 — Muskingumensis X. p. 281 

36— retrorsa IX. p. 67 

37— lupulina XI. p. 165 



Art, XV — Contributions towards the Botanyof the States 
of Illinois and Missouri ; by Lewis C. Beck, M. D. 
rrofessor of Botany, Mineralogy, ^. in the Rensselaer 
School* 

(Continued from Vol. X. p. 264.) 

PENTANDRIA. MONOGYNIA. 

M yosotis arvensis Lin. 
Stem 4 to 6 inches high, simple. Barrens near St. Louis 
— ^May. 

Myosotis virginiana L i n. 
Hab. Alluvion of the Misdssippi opposite to St. Louii 
June — August. 



Myosotis lappula L i n. 
Hab. Road sides and on tlie banks of the Riv. dcs Fo^ 
res — ^May— July. 



Batschia canescens Mich. 

Stem and Leaves vtOous. Fbwen tenninal and lateral^ 
somewhat &stigiate — Coral orange y«!low» The root affords 
a beautiful reddish crimson lac, whkA is nmch in use among 
the natives. 

Hab. Common from St. LoQis to Fort Clark on the Illi- 
nois-— April-*-May. 

Pulmonaria virginica Xrtfi. 
The western specimens of this plant dtfler from the eastern) 
in having narrower leaves and smaller flowers. 
Hab. Banks of the Ulinoi^-^Aprll* 

Onosmodium hiqndoai M ic A. 
Hab. ]Sigh exposed situations near Cahokia (111 .y — Ma)r« 

Lycopsis arvensis L i n. 
Whole plant very densely covered with whitish hairs« 
Leaves much shorter than in the eastern specimens. 

Hab. Barrens near St. Charles oh the Missouri- — July, 

Phacelia fimbriata Mich. 
Hab. Inundated banks of Streams near St* Louis-^Also 
on tlie banks of the Illinois — May— shme* 

Hydrophyllum vir^nicum L i n. 
Hab. Banks of the Mississippi, near St. Louis*— May. 

Hydrophyllum appendiculatum Micks 
Filaments perfectly smooth. Peduncles much longer than 

die leaves. In these it dijQers from tfie description of Dn 

Torrey. 

Hab. Found in company with the two last— May. 

EUisia nyctelea Lin. . 
Hab. On the inundated banks of the Illinois river— rare 
—April. 

A very fetid plaqt about 6 inches higb, with a light blue 
.9orol. 

Dodecantheon Meadia L i n. 
Hab. Prairies near St. Louis, and on the Sandy Bluiffof 
^e Illinois river — ^April — May. 



Samolits valeralifi Id in. 
B; Margins of creeks and brooks— -common io ditkr^ 
uts of lUinois and Missourk Jiine^ 

Ly^machia ciliata Lin, 
8. Woods -near St. Louis. June. 

Convolvulus sepium Lin, 
B. Near cultivated grounds, St. Louis. July, 
e leaves are much smaller than in any of the eadtettt 
Hens which I have seen. In odier respects the weslem 
appears to agree with the former. 

Tpoiii?ea purpurea LamTc. 
.», in company with the last. July^ 

Phlox paniculata Lin, 
w» 2 — 3 feet high. Flowers in very large, numeixms 
lbs. A highly ornamehtal species. 
B. Woods south-west of St. Louis. May— June. 

Phlox divaricata Lin. 
m nearly erect, hairy above. Leaves ovate-lanceolate^ 
ite, closely sessile, distant, hairy on both sides. Flowers 
Q a terminal scattered panicle. Segments of the calyx 
subulate-linear, half as long as the tube of the coroL 
^ purple; tube nearly straight; segments obcordate, 
e-form. 

3. Banks of the Illinois. April — May. 
f western specimens have the teeth of the calyx shorter, 
[le wltole plant more hairy than in those from this state. 

Phlox pilosa Elh 
lB. Banks of the Illinois; in company with the last. 
—May. 

7 specimens of this plant agree precisely widi the de* 
ion of Mr. Elliott. It is supposed, by Mr. Nuttall and 
Torrey, to be the same as P. aristata ; but I have no 
s of satisfying myself of the correctness of the opinion. 
losa has a stiff stemj which is generally erect, and pubes* 
>n every part. Leaves revolute on the margins. Seg- 
} o€ the calyx subulate, nearly as long as the tube of the 
■ 
L. I.— NO. I. 22 
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Phlox bifida.* 

Stem 4 — 6 inches high, erect, bnmchingy minutely pxP 
bescent. Leaves about an inch in length,* ovate-lanceo- 
late, or lance-linear, somewhat clasping at base, opposite 
and alternate ; mar^os revolute, and with the midrib ciliate. 
Corymb few«-flowered. Segments of the calyx linear, acute^ 
hairy, more than half the length of the tube of the coroL 
Corol purple ; tube nearly straight ; segments wedge-form, 
deeply cleft, sometimes nearly to the base. Style as long as 
the tube of the corol. 

Has. On the banks of the Illinois near Fort Clark, 
April. A large flowered species, which can be easily distin- 
guished by the characters ihrvye given, and particularly by 
Uie deeply cleft segments of the corol. 

Pdlemonium reptans Lin. 
Hab. On the low alluvions of the Illinois and Missis- 
sippi. ApriL 

Solanum carolinense L % n. 

This unsightly plant is well described by Dr. Torrey, is 
his Flora. The star-like pubescence is very characteristic. 
Mr. Elliott remarks that the corol is obscure, but in those 
specimens which I have seen, it was large and quite showy. 

Has. Road sides and beaten grounds near St. Louis. 
June. 

Physalis p^ibescens Lin? 

Whole plant white pubescent. Leaves fleshy, somewhat 
viscous, alternate. Calyx pubescent in every part, nearly the 
length of the corol. 

Hab. On the rocky banks of the Mississippi. May. 

Verbascum thapsus Lin. 
Hab. Road sides and beaten grounds, every where in Illi- 
nois and Missouri. May — June. 

Campanula perfoliata Lin. 
Hab. Alluvions of the Riviere des Peres. May, 

Triosteum perfoUatum L i n. 
Hab. Woods near St. Louis — rather rare. May. 
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Vitis oestivalis L i n. 
Hab. Banks of the Mississippi, north of St. Louis. July. 

Cissus hederacea Pers. 
Has. In similar situations with the last. June. 

Viola cucullata Ait. 
Hab. On the prairies from St. Louis to Fort Clark — 
very common. March — April. 

Viola palmata Lin, 
Hab. Barrens near St. Louis. May. Very variable, 
and perhaps only a varie^ of the last. 

Viola pedata Lin, 

Koot fasciculate. Leaves numerous, many-parted, per 
date ; divisions lance-linear, entire or subentire. 

Hab. Banks of the Mississppi, near Alton, Illinois— 
rare. April — May. 

Viola blanda Willd^ 
Hab. Wet woods on the Riviere des Peres, 5 miles west 
of St. Louis. April. 

Viola pubescens A i t 
Hab. Jn company with the last. April. 

Viola bicolor Pursh, 
Hab. On the Mammoth mound a mile north of St. Lou- 
is, and not elsewhere. April. 

Claytonia virginica Lin, 
Hab. Low alluvions of 3ie Mississippi and lUinois. 
April. The leaves vary considerably in width. 

Ceanothus americanus L i n. 
Hab. On the Barrens in various parts of Illinois and 
Missouri. Common, April. 

Euonymus atropurpureus J acq. 
Hab. On the alluvions of the Mississippi and other 
streams in the vicinity of Sv Louis. May. It attains the 



1 i2 Botaimy of Illinois xmd MmamHL 

height of 8 or 10 feet, and is quite fanmcbing. Flowentt^ 
trandrous. 

Comandra umhellata NutU 
Hab. On the prairies near St Loui^. ApriL 

Impatiens pallida Nu i t. 
Hab. Banks of streams Illinois and MissonrL Jji%. 

Ribes recnrvatum JlficA. 
Hab. Woods near St. Louis. April — ^May. 

PENTANDRIA DIGYNIA. 

Apocynum caanabinnm L i n» 
Stem 2—^3 (eei high. Leaves ovate or oval, mncronaCr^ 
attenuate at base» with revohite margins^ smooth and spme- 
what glaucous above, white pubescent bepeathr cm short 
hairy petioles. Cyme somewhat panicled. Corol sipal^ 
green ; tube rather shorter than the segments of the calyx« 
Hab* Banks of streams near St. Xiouis. June. 

Apocynum h3rpericifo]iHni Ait, 
Stem 2 feet high, branching. Leaves oblong, tapering at 
both ends, (never cordate) very acute, hairy beneath, on short 
petioles. Cyme many flowered, paniculate ; panicles erect. 
Calyx about as long as tlie tube of the corol. 
Hab. Gravelly banks of streams. Missouri. June. 
This species resembles the last, but difiers from it in having 
the leaves smaller, narrower, and tapering each way fi^m 
about the middle ; and also in having its inflorescence more 
distinctly paniculate. Ther^ is, however, some confusion 
concerning the species of this genus. 

Asclepias syriaca L i n. 
Hab. Rocky hanks of the Mississippi at St. Louis^ 
June. Thb plant sometimes attains the height of six feet. 
It is comparatively rare in these states* I have n^er oh- 
served it on the praiiies. 

Asclepias quadrifolia J acq. 
Hab. Prairies near St. Loui^ and elsewhere in. 01. wd 
Ajfiss* June. The western specimens have the leanes more 
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lOediy, somewhat pubescent beneath, ciliate on the margin. 
Phtoers white and pale red* 

Asclepias incamata L i n. 

Stem branched above. Leaves 3 — 5 inches in length, 
smooth, lanceolate-oblong, cbrdate at base, on short petioles. 
Umbels numerous. Flowers purple. 

HAfi. Wet prairies and exsiccated ponds. July — ^Aug. 

Asclepias amoena L i n» 

Stem sparingly branched above. Leaves oblong, tapering 
at base, acute or acuminate, whitish pubescent beneath. (7aii- 
lels few. 

Has. In similar situations with the last — July. 

Asclepias verticillata L i n. 

Leavts varying from 1 to 3 inches in length, and from 2 te 
4 lines in width. I7m&e/« verticil! ate towards the upper part. 
Flowers purple. 

Hab. Prairies and barrens near St. Louis — July. ^ 

Asclepij^s obtusifolia Mich, 
Hab. Open prairies west of St* Louis. May. The 
whole plant, and particularly the flowers, are larger than on 
the.sea coast. 

Asclepias longifolia Mich. 

Stem 2 to 3 feet high, erect, simple, very heury. Leaves 
3 to 4 inches long, scattered, narrow-lanceolate, obtuse, 
thick, scabrous, covered on both sides with short stiff hairs, 
revolute on the margins. Umbels lateral, on short peduncles. 
Pedicels very numerous, hairy. Leafets of the nectary 
shorter than the antheridium, distinctly cucullate ; ham want- 
ing. Corol green. 

Hab. On the Prairies near St. Louis, and St. Charles. 
June. 

This plant belongs to the genus Acerates of Elliott ; 
which differs from Asclepias principaHy in the absence of tlie 
horn-like processes of the nectai*y. But this character ap- 
pears to be common to several genuine species of Asclepias ; 
as A. syriacaj A. phytolaccoides^ SfC* Mr. Nuttall and Dr. 
Torrey setem to think that A. longifolia is not specifically 
distinct from A. viridiflora of Pursh. I have only a single 
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sipecimen of the latter from the eastern States, which difievs 
from the former as follows. The flowers are larger and 
much less numerous. Leaves oblong-ovate, acute, (resem- 
bling those of A. amcma.) Leafets of the nectary erect, not 
Cucullate. 

Asclepias tuberosa L i n. 

Var. cordata.* Leaves broad, cordate at base. 

Hab. Sandy prairies west of. St. L4>uis — ^rare. June. 
Agrees in every respect with A. tuberosa^ except in the leaves, 
which are about three fourths of an inch in breadth, and coi^ 
date at base. 

Anantherax viridis Nutt? 

Root perennial. Stem 2 to 3 feet high, smooth, sparing- 
ly branched, deeply grooved. Leaves 3 to 4 inches long, 
scattered, obl<>ng, very obtuse, with a mucronate point, thick, 
minutely pubescent on both sides, with revolute margins, oh 
short petioles. .J7m6cZ«, terminal, few-flowered. Pedicels an 
incll long, slender. Calyx persistent, erect, five-parted ; 
segments ovate-lanceolate, hairy beneath. Corol erect, 
green, campanulate ; segments ovate^ub-acute, three or four 
times as large as the leafets of the calyx. Nectary (Lepanthir 
um Nutt.^ simple, five-parted ; segments compressed, 
closed both above and below, incurved, longer than the 
antheridium, without horns. 

Hab. On the Siliceous hills near the lead mines, in com^ 
pany with (Enothera alata. May — June. 

This plant certsdnly belongs to the genus Anantherax of 
Nuttall, but it does not altogether agree lyth his description 
of A. viridis. According to Mr. Elliott Asclepias connivens 
of Dr. Baldwin, (Anantherax viridis Nutt^ has the leafets of 
the nectary (stamineal crown of R. Brown,) with short horns. 

Heuchera viscida Pur sh. 
Hab. Prairies near St. Louis. July. 

Sanicula marilandica Lin» 
Hab. Fertile alluvions of the Mississippi and other 
streams — common. May. Highly esteemed by the natives 
as a remedy for the bite of poisonous snakes. The leaves 
are beaten to a pulp and applied externally to the wound. 



Mfdahy of lllimns and MLsauri^ iiS 

Sium tricuspidatum E IL 

Stetik 2 or 3 feet high, very smooth, sparingly branched. 
Leaves pinnate, 3 or 4 pairs, with an odd one. heafets Ian-* 
ceolate, acute, somewhat rigid, from 2 to 4 toothed ; teeth 
iinequad. Involucrum caducous. 

Hab. Swamps west of St. Louis^ June-^uly. 

According to Mr. Elliott this is S. rigidius of Walter, and 
differs from S. rigidius of Linnaeus, in the leaves, which are 
almost 3-cuspidate, and in the seeds, which are more slightly 
winged* 

Thaspium aureum NutU > Hab. Wet grounds 
Thaspium barbinode NutU ) near St. Louis — ^May. 

Myrrhis canadensis JVti t U 

Lower leaves sometimes nearly bitemate. General ifwO' 
lucre wanting ; partial one consisting of one or two short 
almost subulate leaves. Styles persistent, erect, at length 
divaricate. 

Hab. Shady alluvions .of the Illinois and Mississippi* 
June. 

Myrrhis longistylis Torrey. 

Stem hairy at the joints and near the root. Umbels with 
3—5 rays. Lower leaves sometimes on long petioles. 
Styles linear, subulate,' long. 

Hab. In company with the last. June. 

The only distinctive character of this plant is the length of 
the styles ; if this is constant, it is perhaps sufficient to war- 
rant its erection into a new species. The other characters 
nodced by Dr. Torrey are very variable, both in the eastern 
and western specimens. Dr. Bigelow, in the last edition of 
his Flor. Bost. also divides M. claytoni of Mich, but his 
descriptions are quite different from those of Dr. Torrey. 

Smymium cordatum Walt. 
Hab. Wet grounds— common. May. 

Smymium integerrimum L i n: 
Hab. In company with the last. . 



Cicuta maeulata LifU 
Hab» On the banks of streams, in several parts of thesie 
states. June. 

£rigenia balbosa NntU 
Has. Banks of streams near St. Louis. March 15tbi 

Ulmus americana £rtli. 

Ulmus fulva Mich* 
Hab. Both these species are found upon the banks of 
streams throughout Illinois and Missouri. The former, how- 
ever, is by far the most common. The variety with pendu- 
lous branches is to be met with on the Illinois. 

Celtis occidentalis Lin. 
Has. Banks of Riviere des Peres, 5 miles we'^t of St. 
Louis. April* 

PENTANDRIA. TRIGYNIA. 

Viburnum acerifblium Z#sn. 
Hab. This species is found, in company with V. Oxyooc* 
cusj on the alluvions of the Mississippi near St. Louis. May. 

Rhus glabrum L i n. 

Rhus toxicodendron L i n. 

Rhus aromaticum A i U 
Hab. These three species are found in woods near S(. 
Louis. June. Mr. Nuttall remarks that R. aromaticum is 
the only species to be met with in Upper Louisiana j — but 
this is a mistake. 

Sambucus canadensis h in* 
Hab. Fields near St. Louis. May. 

Staphylea trifolia Lin. 
Hab. Banks of Riv. des Peres. April. This tree rige? 
to a considerable height. 

HEXANDRIA. MONOGYNIA. 

Tradescantia virginica Lin. 
Hab. Prairies and barrens near St. Louis, May* 



r ^ 

JBab. Pi*asiries,- eVei^ i^^kM iA' thysfe^ States. May, 

Affiftm-^tnattite fVi llJk 

Seapt frtmt ^ id i2 incii^i^ l^li/ naked, coriipressi^b 
LeoTtey radical, Gtiear, nearly «ts long a^ the sCape, stiia'ti^ 
on the outer surface. ($|>at%e^ Cleaved, a1)0dit d-dowei^em 
Corol spreading large, white. Petals ovate, with a promi'^ 
aent coloured midtib. 

HFab. Timbered' flBavioiik of ^ Mississippi near St. 
Louis-' — rare* April. 

Phalangtttm escukntnhi Nut t, 
Hab; On the prairies of Illinois and Missouri- — commom 

May. ^ 

Dt* Torr^y Ws' given A very inintite and aceui*ate d^scrip^ 

lion of this iht^resting plant. See his Flora; pi 346. 

Lilium canai^bd^e Zf^Hw 

Stem 2 — 3 feet high, smooth. Leaves whoried, broad 
lanceolate, acute, 3^-^5 nerved. Flowers from 1* to. 3, nod* 
ding, bd peduncles which ak'e fbigr or fiv^ inches in Ibngttk 

Ha^; Prairies n^ar St. £<oui& Junew 

LiliunlCatesbtei RTa Z ^ 

Steik 12 tb' 1^ inches high, smbbth, rotiiidl iLeaves lance^ 
linear ; one whorl of 4 or 5 near the flower ; the rest scat- 
tered. Flowers large, scarlet spdtt^d'with bro^n. Petals 
tapering into a Ibng claw at base, actite, (not acuminate.)' 

Ha^. Iti' similar sitiiatibiis with the last. Juhe. 

Erythronititn albidiiiri iVii < ^. 

Ijcaves impunctate. Fldwers reflexed, white or bluish 
white. Petals lance-lineai* and somewhat obtuse, nearly 
twice th^ length of the stamens; ^ttmna irifid. 

Hab. Banks of Peoria lake, near Foit' Clark. April. 

This spedies has^ the inner petals without denturies ; but 
this is also the case with some yellow flowered specimens in 
my herbarium. These last may belong to the species which 
Mr. Nuttall mentions as allied to E. albidum. They were 
foun^. in the vicinity of Albany, and may be more particular* 
ly ftoticed hereafter. 

V0li. I. — ^NO. 1 . 83 
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Uvularia lanceolata Willd. 

H AB. High blufi of the Illinois river. April. 

Differs from U. perfoliata as follows : Petals lanceolate, 
smooth within. Anthers without, or with very short, awns. 
Pistil shorter than the stamens. The whole plant is larger, 
the flowers much more showy and of a deeper yellow, l 
have never observed it on low grounds. 

Smilacina racemosa D e sfo n t. 
Has. Woods, prairies, and alluvions near St. Lovd^ 
May* 

HEXANDRIA. TRIGYNIA. 

^ Melanthium virginicum Liw. 

Stem 4 to 5 feet high, erect. Leaves sheathing at base^ 
12 to 18 inches long, carinate. Statnens of the length of the 
petals. 

Hab. On the prairies 3 miles south of St. Louis — ^very 
rare. June. 

This is one of the largest herbaceous plants that I have 
seefli. The inflorescence resembles that of Veratrum viride^ 
although the panicle is much larger and more branching* 

Helonias dioica Pursh* 
Hab. On the prairies in Miss., 111., and Ohio. April. 

Trillium viride.* 

Root perennial. Stem 8 to 12 inches high, smooths 
Leaves ovate, acute, somewhat tapering at base, closely ses- 
sile, 3 to S nerved, with whitish spots on the upper surface. 
Flower erect, closely sessile. Leafets of the calyx lanceo- 
late, ovate or lance-linear, an inch and a half long, erect, 
obtuse, broad at base. Petals dark green, fleshy, narrow, 
somewhat spatulate, a little longer than the calyx. Stamens 
half the length of the corol. 

Hab. Shady banks of streams, St Louis. May. 

The form of the calyx leaves is very variable. In one of 
my specimens it is nearly ovate. 

Trillium recurvatum.* 
Stem 6—10 inches high, smooth. Leaves ovate lance- 
ovate or obovate, nerved, smooth, clouded with darker green, 
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^ssile or on very short petioles. Flower closely sessile. 
Lea/ets of the calyx an inch long, lanceolate, acute, recurv- 
ed. Petals purple, of the length of the calyx, lance-ovate, 
very acute, attenuate at base, erect. Filaments very short. 
Hab. In similar situations with the last. April. 
This may be Trillium sessile of Liinnseus ; but its flowers 
differ considerably from that species as described in botanical 
works and as figured in Curtiss. At all events ' sessile,* is 
now no longer a distinctive character and should be changed* 
In addition to the above sessile flowered species of this genus^ 
it is probable that at least two more have already been dis^ 
covered. 

Trillium erectum Lin. 
Var. album Pur sh, 
Hab. Rocky banks of creeks emptying into the Illinoi»— 
common. April. 

Trillium grandiflonim Salisb. 

Hab. On the prairies of Illinois. May. 

In the spring of 1822, I observed this plant in flower, Bjt 
intervals, from St Louis to Cleaveland on the Ohio, and also 
in the western part of this State. 

Rumex acetosella Lin* 
Hab* Prauries— common. April. 

Rumex britannicus Pursh. 
Hab. Swampy grounds near St. Louis. April. 

HEXANDRIA. POLYGYNIA. 

Alisma plantago Lin. 
Hab. Swamps 5 miles west of St. Louis, and elsewhere.. 
June. 

HEPTANDRIA. monogynia. 

^sculus glabra fVi lid. 
Hab. On the banks of the Illinois and elsewhere. Aprils 
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Hab. Bai^ of ^e MfinjiinJ9i(^> l« oo^ s soituh of Su 
Louis — jrare. June. 

iEnqibera biennis J^i |»* 
HfB.^ Prf^r^s ajQ^ii wop^s ne^r St. LpujU* June. 

^nother|i siniiata Liu. 9 

ftoot voody, perennial ? iS!^€m 8 to 12 inches high, 
spnie^hajt branchuigt .villp^. Leaves oval-oblong, toothed 
and sinuate, sometimes almost pinnatifid ;^-^lower ones sa1>- 
entire, petioled. Flowers small, axillary and terminal. 
Calyx villose ; segments reflexed, one third the length of the 
tube. Petals red, obcor^ate, as long as the segments of the 
calyx* Capsule an inch or more long wh^n mat^ure, lii^aTi 
angled ; angk& very villose. 

Hab. On the mounds near St. Louis. May. 

I am in great doubt whether this is (E. sinuata; but I 
have not at present |he means of comparison. The long 
capsiile, t})e s^ lonffjer ti4>e of th^ <^^yf^ ^^ ^^ red corol, 
do uQt appear, judging from tijie desf;riptioQs of Jf r. Elliott 
and Dr. Torrey, to belong to that jfpecies. Should the 
above prove to be distinct, I would propbse the specific name 
villosa, in reference to the calyx and capsules. I also found 
in the vicinity of the above a dwarf variety, characterized as 
follows : Stem 2 — 3 inches high, simple. Leaves an inch 
long, oval, entire. Flowers terminal solitary. It differs 
from CE. minima Psh.in the length of the tube of the calyx» 
which is nearly an inch. The corol is redd^b yellow* 

Oenothera macrocarpa Pursh* 
Hab. On the siliceous hills near the lead mines. Miss. 
May. 

This spl^qdid species lyas ftrst djsppyeied fey H|r. J. Brad- 
bury, in the above situation, to which it appears to be pe- 
culiar. I have never seen it in any other place In my spe« 
cimens the capsules ^ i)Qt so l«u:ge as is statpd l^y Mr. Nut- 
tall ; being seldom more than an inch and a half in length, 
and half an inch in breadth. 

■ Ill ■ 

Gaura biennis Lin. 
Hab. Wet grounds near St. Lo^is. July— Augusts 



Epilobnim c^Jor^iw jjf «* h L 
Hab. Bapks of ^maU ^tl^^v^s iie,?^ St. JU>JWS. August. 

Acer saccfaariiium L i n, 
Acer negundo L i n. 
Hab. These two species are found on the alluvions of the 
Riviere des Peres apd other ^trean>s. April. 

OOTANDRLA.. TMGYNIA. 

Polygonum punctatum Ell. 
Polygonum mite P ers. 
Polygonun^ penn&ylvanicum L i n. 
Polygonum yirginismum L i n 
H4B« The above species are quite common on llie mar- 
gins of swamps near St. iLoms. June— July. 

Polygonum aviculare Lin. 
Polygonum convolvulus Lin. 
Hab. Near cultivated fields. July. In the latter spe- 
cies the lobes of the leaves are very acute. 

Polygonum amphibium Lin. 
Hab. Margins .6f ponds. July. A distinct species from 
P* natans of Eaton. 

ENNEANDRIA. MONOGTNIA. 

Laurus sassafras L i ». 
Laurus Benzoin L i s. 
Hab. Both species are quite common on the bigiHs o^ 
die Illinois. March — April. 

DECANDRIA. MONOGTNIA. 

C^^si^ niariji^ifcsi Lpn. 
^^^. ^g^mj^ of creeks near S)L. J^P^iis. Jirfy. 

Cassia chamsecrista Lin. 
Hab* Barrens and prairies west of St. Louis. June. 

^2Lpi^^ all^ fi. Brown. 
Hab. High sandy prairies, froni St. Louis to Potosi. — 
June, 
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Cercis canadensis Lin. 
Uab. Inundated banks of streams in Illinois and Mis* 
^uri-— common. March — April. 

DECANDRIA. TRIGTNIA. 

Cucubalus stellatus L i n. 
Hab« Prairies, Illinois and Missouri. June. 

Silene regia. 

Stem erect, 2 or 3 feet high, branched, with tumid joints, 
and, as well as the whole plant, pulverulently pubescent and 
viscid. Leaves broad-ovate, opposite, scabrous ; lower ones 
sub-clasping ; upper acuminate Flowers scarlet, large, in 
pairs, or in threes, at the extremities of the branches, nume- 
rous. Calyx an inch long, cylindric, 10-striated. Petah 
oblanceolate, generally entire. 

Hab. Hills near the Potosi lead mines-^rare. Jun«. 

Stellaria longifolia Muhl, 
Hab« Banks of the Riv. des Peres. May. 

DECANDRIA. PENTAGTNIA. 

Cerastium vulgatum. 
Hab. Fields— common in these two states. April. 

Cerastium nutans R af. 
Hab. Rocky banks of streams. May — June. 

Oralis violacea Lin. 
Hab. Side hills on the Illinois river — rare. April. 

Oxalis corniculata Lin» 

Oxalis stiicta fVilld. 
Hab. Prairies — common. May. The former is about a 
foot long, procumbent, hairy. The flowers are smaller than 
those of the last. 

Penthorum sedoides L i n. 
Hab. Margins of ditches and swamps, St. Louis. June. 

(To be contiaued.) 
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Art. XVI.— X)e*crtp^ton of the CrreviUeanum Serratum, a 
new genus^ belongingto the order Musci. By Lewis C. 
Beck, M. D. and Ebenezer Emmons, M. D. Read 
before the Albany Institute. 

GREVILLEANUM. 

Generic Characters. Seta terminal. Peristome dou- 
ble; outer teeth 16, broadish, acute; inner 64, subhorizontal, 
somewhat bent, free at the apex. Calyptra glabrous, open- 
ing laterally ; base tubular, sheathing the neck of the cap- 
sule; apex cl6sed, acute. 

This singular and distinct genus is named in honour of 
Dr. Robert K. Greville, of Edinburgh, author of the Flora 
Edinensis, and one of the most distinguished muscologists of 
the present day. It can be easily recognized by the charac- 
ters above given. The numerous teeth of the inner peristome 
are always distinct at the base, but in the young state they 
cohere slightly at the apex, where they appear to be held to- 
gether by transverse bars, .which separate as the capsule be- 
comes mature. The calyptra is closed at the top, and has a 
short mucronate point Its longitudinal opening is scarcely 
more than one-third of its whole length ; through which the 
capsule escapes while in a very young state. Its base forms 
a sheath, which closely embraces the neck of the capsule and 
summit of the seta. When, however, the capsule becomes 
old, the calyptra, still sheathing the seta, falls down to the 
base of the latter, and there remains among the leaves. 

G. Serratum. Stem erect, simple. Leaves linear-lanceo-- 
late, acute, crisped when dry. Lid hemispheric, yellow^ 
without a beak. Capsule cylindric, curved, subhorizontal. 
Teeth of the peristome yellow. 

Hab. Rocks in shady places, a mile west of Troy. 

Stems about an inch and a half in height, simple, bearing 
a considerable resemblance, in habit, to a Bartramia. Leaves 
numerous, nearly half an inch in .length, crisped and rigid. 
iSie^a dark chestnut brown and shining. 

Explanation of Figures.* 
A. Top of the Peristome, magnified. B. Capsule and 
Calyptra, magnified. C. Calyptra, magnified. D. A Leaf, 
magnified. £. Whole plant, natural size. 

* In striking off the figures, in colours^ it was not convenient to represent 
the foUowing shades, described in a letter from the author : — '* Top of the pe-' 
rlstome near gamboge yellow—calyptra light greci.- capsule a shade darker.'* 
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Art. XTII. — Ob^ertati&ns on- Mo te£t€ Mtte&r9 sieh at 
NeiO'Blaven. By Alexander 6. T^nincsp,- GMi En- 
gineer, ^c. 

[ComrAunicated to th^ Connecticat Academj.] 

Early in the evening of March^ dist, a! briUiant baH of 
light was seen at this city, passing in^ a westerly direction^ 
and at a considerable height above tfte horizbn. This was 
followed on Saturday evening, (April Idt) by ar second,; 
which passed more to the south. The first passage tVvbk 
place at half past sev^n o'clock, smd was seeti by ntunbers. 
The second was at nine, or a few minutes Earlier. It at^ 
tracted less notice than th^ firsts but wcte described by att 
observer as commibilcing near a point lyitig N; 30^ £., an# 
in altitude 60^, continuing till it reached die tenith,. where it 
disappeared. Ailer its disappearance, there wa^ left- a' hi' 
minous track through the whole course, which remained foi* 
about a minute. In aboUt two minutes a sound* wasr h^^d' 
which was taken by the observe!* fdr thunder; but no clDnd* 
appeared. The same thing was^ witiies^d by a gentleman; 
at Arlington, 18 miles north of Bennington, in; the Stbte of 
Vermont, who gives the foUowing statbmeht of the direnm<^ 
stances : " He was riding toi^ards the westj when* a sudden- 
light around hiiti caught his attention, and^ tnming he skwsi 
fiery ball that shot from north to south. In* the south-^east it 
vanished, about 30^ above the horizon. Its duration was 
short, but, three times in its course it seethed to stop and' in* 
stantly to leap forward witii a tremulous motioii. Its course 
was marked by an arch of light, at which he riemained look* 
iiig till a shock reached him much like thunder, bne'mihute 
and a half, according to his judgment, after the disappear^ 
ancfe of the meteor,^* From these observations it would sieem 
that the height, at the time of the metebPs vanishing, was at 
least 60 miles ; since a distance of 1 It) miles to 3ie riordi 
depressed its altitude 60o. Conclasioris, however, are un- 
certain which, in cases of this kind, rest on the impressions of 
but two or three individuals ; but as the first observatidn was 
made under circumstances which ensure a nearness to th(^ 
truth, and as the other was made by one who judges with 
correctness of astronomical distances, the height conjectured 
may be considered an approximation to the true one* 
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The firsi meteor, faowevier, was aeen by man)^ whose re- 
naaiics being conpared, may lead to results nearly accurate *; 
and such as are known will be given as they were eolleoted. 
As the same phenoraeaon was witnessed at Salem and Ando* 
ver in Mass. and at Arlington, where the appearance of the 
secopd has been already described, it wUl be singular if simi- 
lar observations have not been made and brought togeth^ at 
some other places ihroagh so extensive a tract of country. 

" Two gentlemen walking dowil Chapel street, New-Ha- 
ven, were startled by a sudden light around them, which cast 
shadows like the moon. They next saw a mass of light over 
a house just before diem, and thought that one of the chim- 
neys was on fire. They were so situated as to see the whole 
passage of the foody from this time till it vanished. Its colour 
was a dazzling white. It threw off ^arks in its course, and 
was foHowed by a train, three or four degrees long. One of 
the two having conducted the writer to the spot, and pointed 
out the place where it was first seen, and some parts of its 
course, by the aid of material objects around^ the altitudes 
were measured, and the following observations noted : 

In aximoth S. 16^ E. its altitude was 42^ 

,^ S. 53i Ww ,> 20O, where it disap- 

pearedb 

The dnradon of the passage was conjectured by the ob" 
server, to be a quarter of a minute ; but being requested to 
follow its course with his finger, as it actually appeared, he 
passed it in six seconds ; and, on his relating the circum- 
stance which took place from the flash to the disappearance, 
it seemed, probably, near the truth. 

Mr. J — — - H-'-' — of New-Haven, b^g s6 situated as to 
see die whole phenomenon, describes it as commencing its 
course east <^ south, rising but gently, and vanishing far 
south €^ west. At the end of the course there separated 
firom it several parts which seemed to fall. After looking at 
the whole he walked to a considerable distance, and &en 
heard a report sudden and of short continuance. Being re- 
quested to walk again over the same ground, and with the 
same speed, the interval was four minutes and a half. Fol- 
lowing, with his finger, the course, he described a duration of 
twelve seconds. From his description, taken on the spot of 
observation, the following particulars were noted : 

Az. S. 26iE. Alt. 150 

Place of vanishing „ S. 36 W. „ 25o 

VOL. I.--NO. 1. 24 
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Mn — — , a master mechanic in New-Haveo, hearing hw 
family speak of the flash of light, if^nt oat to wait for the re- 
ports From circnmstanoes it seemed likely that &ve mkiotes 
passed before the sound was heard. He describes ihe soand 
as shaking the pavement. 

Mr. B -,a stadent of Tale College, was sitting in his 

window, when the iash was seen. The meteor was concealed 
by a large building ; but he noted where the shadow firom 
the upper part of the roof fell, and the line which it pursued 
on the ground. The duration seemed to his recollection five 
seconds; but tracing its course along the ground, it amount- 
ed to no more than three. The observations deriyed fiom 
this source are— 

As. S. 12 E. Ah. 4^ 

Course of shadow ^, 8. 76} E. 

E. H M ■, an intelligent lad, first saw it over a Iarg€ 
building. It seemed to ^ move level,' as he expressed it, and 
he described about the place of vanishing* It seemed about 
as large as the moon. At its vanishing it went out gradual- 
ly, and after it wad gone, diere appeared immediately three 
bodies of a red colour falling, but partaking of its motion. 
They were traced in their faU two or three degrees. Its 
course, measured by his finger, was between five and sis 
seconds. 

At. S. 34} E. Alt. 190 

Place of vanishing „ S. 66} W. „ 26o. 

Mr. N. J , also saw the whole phenomenon. A mass 

of light, irregular, and as large as the moon, appeared to the 
east of south-east. It vanished south of west. Walking on- 
ward he heard a heavy sound, which he took for thunder, 
and looked for the cloud. It was sudden, and repeated, in 
the manner of a reverberation. Being requested to walk 
over the ground at the same rate, the interval was four min- 
cites and a third. Following, with his finger, its course, the 
duration was four seconds. 

A2. S. 69} E. Ait. 90 

Place of vanishing „ S. 66 W. „ 22}o. 

Three persons were walking in an open space and saw the 
body at the same moment. They agree with regard to the 
phenomena, particularly the place of disappearance. One 
of them, a lady of close observation, describes it as flying 
like a rocket, and with a similar train. There seemed to her 
an interval between the mass and the trsun, as if a daik body 
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were moving on, followed atid sarrounded by flame* It was 
in sise very much less than the moon, as the others descri- 
bed it, about one third in diameter* The spot of vanishing 
was pointed out. At the time of bursting and disappearance 
it threwofl* sparks which seemed to falL She judged the du- 
ration to be five seconds, and this agrees very exactly with 
what can be gathered from the conversation which passed. 

Place of vanishing S. 57 W. 

From these different accounts, the following particulars 
may be gathered : The meteor seen on the 31st of March, 
made its appearance at some point far east of south. In azi- 
muth S. 12 £., its altitude was 43^, and it vanished between 
S- 50 W. and S. 60 W., at an altitude of 23o. Its form was 
not regular, but approaching to round, and its apparent 
magnitude much less than the moon's. Its colour was white, 
tinged with blue. Throughout its course it threw off sparks, 
and was followed by a train a few degrees in leng^. At the 
end i^ its course it exploded and threw off parts which were 
seen to fall*. The sound of the explosion reached the ear in 
4 minutes 25 seconds after the vanisliing of the meteor. The 
same body was seen north of Boston and as far as Vermont. 
Its whole course occupied about 5 seconds. 

From the interval between the explosion and the report, 
and firom the suddenness of the passage, it is obvious that 60 
miles from the observer would lie but little beyond its distance 
at the moment of explosion, and that 24 miles a second, 
would not exceed its velocity. Its nearest distance Xxi the 
earth's surface may have been within 30 miles, or even less. 
As to lU magnitude, no very definite conclusions can be 
made. Those which have usually been given, in such cases, 
as amounting to probability, have doubtless exceeded the 
truth. They would have applied more correctly to the size 
of the body and the surrounding flame ; at least, these re- 
marks will apply to those winch, like the one under consider- 
ation, do not indicate, by the regularity of their outline, a 
process merely of ignition. How often tliis case has occur- 
red, the writer does not know. The universal attendance of 
a train brilliant and long, and sometimes of one which re- 
mains aflm the body is gone firom ught, is a strong argu- 
ment, la all cases, for a flaming medium around the mass c^ 

• There cau be little doubt that these were tneleorie aiones which have fall- 
en somewhere in the southern part of New-York, in New- Jersey, or, possibly,, 
in I^onff-IsUod- Sound. 
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matter. Or, let any one meastire, in hi« mind, a dbtaike of 
20 miles, and a duration of one teeond, and then let a globe, 
some portion of a mile in (fiameter, pass along the di^nce in 
that time, and through an atmosf^re even of very dtminisb- 
ed density, it urill not appear sorprizing that» by the power of 
friction, the excitement of electricity^ and the con^tession of 
dr, it should surround itself and mark its course with flame. 
The existence of a compressed and kuninous alnM>6fihere 
might also account for the apparent stops and sudden leapB 
forward, wliich these bodies are often saod to make* 

In the present case the different representaticms of magni- 
tude vary from 10' to more than half a degree. If we place 
it at 15% and consider that of the body 10'» we shall have 5a 
rods, or one sixth of a mile^for the diameter of the meteor. 

The existence of these bodies; in the form of revolving 
masses of matter is now generally admitted* That it shouU 
have been so long discredited by philosophical observers, an(i 
considered as embarrassed with difficulties^ is perhaps an in- 
stance of the common fact> that the simplest theories are the 
last received. But though so near and so frequent in their 
appearance, they are probably the last with wUcb, ' in many 
important respects, we shall be eucquainted. Thdr fdiencH 
mena and motions are too rapid and transient for the steady 
observation of science, and it is only from common observers 
that we can generally expect any account of them. Still, 
such accounts ought to be carefully collected, and such obf 
servers to know that their opportunities may he made of us^ 
to plulosophy. 

The circumstances which the observer should be prepared 
to notice are these ; The time of occurrence^ the place of 
rise and of vanishing, and any points of its course, especially 
if it pass material ol^ects, which can be marked, together 
with the place ol observation. The aspect of the body and 
its train. The duration of the coarse. The kind and iur 
tensiQr of the report^ and the interval of time between the re^ 
port and explosion. Other observations may be both useful 
and interesting, though these seem, at present, to be the 
principal. 

But if ever the phenomena shaD beeome settkd and 
known, and every fact disclosed, which rational curiosity can 
search out respecting these bodies, there will remain a ques- 
tion of principal interest to be answered : what beneficial 
purpose do they promote ? Their numbers and the general 
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simikrity of their directions seem to intimate an useful design 
in their formation, and mark them as controlled by some sys- 
tem. Still, as we often find, in regions of fertitity, barren 
mountains of which no account can be given, so in the 
heavenly spaces there may be bodies whose existence can be 
explained in no other way, than as a mere casual result of 
those laws under which it pleased the Creator to place oup 
system at its formation. 

Neu^Haven^ April, 1826. 



INTELLIGENCE AND MISCELLANIES. 



1. Notice, of Mr. Owen's Establishment^ in Indiana — in u 
letter from William Maclure, Esq. to the Editor, dated 

New-Harmony, March 16, 1826. 
Dear Sir, 

Your letter of the 18th of January is received, and 
agreeably to the request therein contained, I shall give you a 
sketch of the moral and physical state of this settlement. 
Our geological productions are without variety, consisting 
of some of the latest sand-stones and a few coal measures, 
covered by a rich and productive alluvial. The plants have 
not yet passed within the reach of our observation, and 4 
genera, and about 25 to 30 species of fresh water shells, in 
the Wabash, arc the only animals as yet examined, that afforc} 
any interest. 

We have been here scarcely two months, making a few ex- 

f^riments of the effects of the new system upon our species* 
rom the obstinacy of old deep rooted habits, not much can 
be expected from theorizing for so short a time i^pon subjects, 
with respect to which, as regards nine tenths of mankind, 
only practice can produce conviction. Still every thing 
considered, (both the materials and opportunities,) we have 
succeeded better than we had any reason to expect. We 
have found that it is much easier to assimilate a few, having 
the same pursuits, than many having difierent occupations^ 
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by which they had been accustomed to live. The knowledge 
of each other, necessary to difiuse that confidence which is the 
main spring of social order in communities, wss much easier 
created among a small number of friends, of moch the same 
trade and profession, than in a mixture of callings, the rela- 
tive ways <^ which, in the individual system, were too diiferent 
to be at first easily reconciled to their former opinions of their 
own interest. Besides the scale was too extended, in lai^ 
communities, for the comprehension, and beyond the limits 
of the sphere of calculation of the greatest part of the pro- 
ductive labourers, for whose benefit the social system has 
been adopted, and on whose support it must chiefly depend. 

It was, therefore, decided (as the easiest and most certain 
mode of carrying into execution the social system) to divide 
into small communities the land surrounding Harmony, and 
already two societies are formed ; one with 1200 acres of 
good land ; the other yv\\h 1 100 acres, at $3,60 cents and at 
$5 per acre, 7 years credit being allowed, and 5 years after- 
wards to pay it ; 1-5 of the sum being paid per year. An 
advance was made of from 500 to 1600 dollars cash, to 
begin with, and 5 per cent, interest charged until all is paid. 
The condition is atinexed, that the said land wiU always re- 
main in joint communides and never be divided into individ* 
nal property, under the penalty o( forfeiture. In order to 
aimihilate every temptation to speculation, any surplus that 
may remaun, after supplying all the wants of the community, 
is to go, towards forming other similar communities. These 
terms being so reasonable, and the vicinity of this place offer- 
ing such immense advantages for the education of children, 
and furnishing every supply on better terms than can 
be procured elsewhere, warrant us to expect, that very soon, 
the whole land about New*Harmony will be settled upon the 
same conditions. 

The obstinate prejudices of men against making any use- 
ful or radical change (for the insignificant change of the cut 
of a coat or cap, although contrary to all common sense, is 
adopted with avidity) has, for a long time, prevented me 
from putting in practice, what I would have called experi- 
mental farming schools, for the education of the children of 
the productive classes : -and this sociable system of Mr. 
Owen, ofiering all the means and materials for efiecting the 
same reform amongst the same useful class, I have joined him 
HI all his undertakings, on this side of the Atlantic, and we 
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intend to carry them into execution, as far as a considerable 
capital will permit. Already part of the boys' school is so 
far organised that they make shoes for tliemselves, and will 
soon do it for the whole community. They will likewise 
have work-shops for tailors, carpenters, weavers, S^c. in the 
school, all of which trades will be alternately practiced, by 
way of recreation from their mental labour of Arithmetic, 
Mathematics, Natural History, &ic. as a useful substitute for 
gjnnnastics ; to which will be added agriculture and garden- 
ing. We have nearly 400 children belonging to the society, 
besides strcmgers from the different parts of the Union. The 
girls are taught the same things as the boys, by Madam 
Fretageot, and are classed, alternately, to work in the cotton 
and woollen mills, and in washing, cooking, &c. (for no 
servants are permitted in the society, and every one must do 
something for himself,) not working above half a day on any 
one kind of labour, thereby alleviating the fatigue by variety. 

Youth of both sexes have been unjustly treated by forcibly 
enjoining on them tasks to perform as useless and unnecessa- 
ry, as they were beyond their comprehension, and so differ- 
ent from all the occupations of men whom tiiey saw daily em- 
ployed on operations which they were prevented from foUow- 
mg, or imitadng, by their parents or instructors. The 
strong propensity to imitation, which, if indulged, would 
make education the apprenticeship of life, is crushed and 
crossed, rendering their time a burthen to them, and aug- 
menting their misfortunes in the same ratio as their utility is 
diminished. My experience does not permit me to doubt, 
that children, under proper management, can feed and clothe 
themselves by the practice of the best and most useful part of 
their instruction ; and in place of being a burthen, they would 
be a help to all connected with them. 

The schools here will be on such a scale, as to location, 
tnen of talent, and perfection of machinery, as to constitute 
them the first in the Union, for every species of useful know- 
ledge. Freed from the whims and caprices of custom, as 
well as that slavish admiration of antiquity, that bounds our 
exertions to copying the imperfect attainments of our fore- 
fethers, they will proceed improving every day, and endea- 
vour to bring the mental faculties nearer to a par with the 
physical inventions. 

All childi'en, as well as men, if not occupied in doing 
good, will most probably be doing harm, either to themselves 
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or others. Want of occupation is one of the great 80iu*ce8 of 
mischief. Children ought never to be idle,, but, to be. con- 
stantly employed from morning to night in bene^ting them- 
selves or othersi All our vacations are injnriotu to youth, 
and only serve the caprice or pecuniary interest of the mas^ 
tersy by prolonging the time necessary, and of course aug- 
menting Uieir salary, for instruction. Occupation should be 
so varied, as not to fatigue attention^ and the ment^ and 
physical labour so balanced as not to injure the health. 
None of our species can be too long kept at work ; there is 
nothing more easy than by habit to turn all useful and neces- 
sary occupations into an amusement^ when life itself would 
become a pastime. 

2. Topaz of Coimecticut.*^ln the {^receding number of 
this Journal; (Voh X. p. 352) the existence of tUs locality of 
topaz, was announced, accompanied by a description and 
analysis of the mineral, by Professor Edward Hitchcock, 
and Mr. B. D. Silliman. We have it now in our power to 
state, that, although the vein has not been, (as we are in- 
formed,) penetrated, more than two feet, considerable num- 
bers of the topazes have been found, and they are beginning, 
as might be expected, to lose their weathered and unsighdy 
appearance, and to assume more purity, lustre^ and beauty. 
When it is considered, that the effects of weathering oilen 
penetrate deep into rocks, and especially into veins, it could 
not be reasonably supposed that these topazes, (should the 
vein continue to furnish them at increasing depths, of which 
there seems strong probability) should assume a fresh aud 
perfect appearance, as to form, colour, lustre, and soundness, 
until a depth is attained, beyond the effects of the ordinary 
meteoric agents. We have not visited the spot since the dis« 
covery of the topaz there, but the specimens brought by Mr. 
Lane, for inspection, abundantly confirm the opinions already 
expressed as to the nature of the mineral, and are interesting 
to the eye of a mineralogist, although still too imperfect, for 
the views of the lapidary or jeweller. 

Crystals are lying before us varying in their dimensions 
from 2i inches to j\ of an inch.* Numbers are aggregated 
laterally, and dispersed in portions of mica and quartz, and 
other contents of the vein. The colour is sometimes yellow 

• Huge coarse crystals of the weight of several pounds coDtinue to be 
foood. 
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or yellowish, or reddish yellow, like that of the Brazilian and 
Saxon topazes, but more generally this topaz is nearly or 
quite colourless, like the topates of New-Holland and 
Siberia, and the fragments are often perfectly limpid, so that 
■n thin slices, they are as transparent as the most perfect 

flass or rock crystal, and when laid upon writing it is per* 
ctly legible through them,* The cross fracture, at right 
angles to the axes of the prisms, is invariably foliated, and th6 
substance is neatly divisible into thin slices, with two smooth, 
parallel, and highly brilliant and polished surfaces. This is 
seen, in a degree sufficiently conspicuous, in the most ordina- 
ry and weathered specimens, when broken at right angles to 
tbe axis, and in the more perfect ones, the brilliancy of thesis 
interior surfaces is not surpassed by that of any substance 
whatever. The same structure and brilliancy are often ob- 
served in fragments, that do not present any external geo- 
hietncal form. The fracture, in all other directions, than 
that which has been described, is conchoidal ^ sometimes flat 
and sometimes perfect, and deep, and having the wrinkled 
appearance, usually characteristic of that variety of fracture, 
when most perfect. The conchoidal surfaces are likewise 
brilliant, and scarcely yield in lustre, to the foliated faces ; 
the lustre is highly vitreous and sometimes verges towards 
the adamantine. 

Two or three years since. Dr. BreK^ster of Edinburgh 
transmitted to us an interesting printed paper,! oh the ^* Dis- 
tribution of the colouring matter and on certain peculiarities 
in the structure and optical properties of the Braziliail 
topv." In this paper (exhibiting that precision and delica- 
cy of oljservation so characteristic of its author) the most im- 
portant circumstance is the description, and exhibidon in 
qploured figures, of some remarkable coloured images and 
regular pictures observed in the plates of the topaz which are 
parallel to its natural foliated joints, and at right angles to its 
axis. Our object in adverting to this paper, at this time, is 
to say, that although, owing probably to the imperfection of 
the specimens, and the want of sny precise observations, those 
regular dispositions of colour, corresponding with the exter- 
lisn and internal form and structure of the crystals, have not 

" Throug^h indined surfaces, there is a distinct double refraction, 
t Communicated by him to the Cambridge Philosophical Society, and 
extracted from their Transactions for 1822. 
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been demonstrated — we have observed intense beanty ^ 
prisraade colours thrown from the interior of the Connecticut 
topaz, constant in certain positions, but not observable b 
others. The leading colours, which are very pure and in- 
tense, are blue, green, and red, sometimes in spots, but often « 
in parallel lines, remarkably distinct, and much less blended 
at their confines, than those of the solar iris. 

Additional researches are to be made In the vein and the 
result will be communicated to the public. 

3. Dana?s Epitome of Chemical Philosophy. — A work of 
220 pages 8vo. cannot be expected to present much that is 
Hew in ai science so extensive as chemistry. 

The author's object is " to furnish a work which should 
be useful as a text-book of the science, as it is usually taught 
in our academies and colleges," and he has endeavoured 
*' to comprise the principal facts and doctrines of chemistry^ 
in a condensed form, adapted to the use of those who wish to 
acquire a knowledge of the Philosophy of the Science, 
without entering into the details of laboratory practice, or 
being encumbered with the minutiae of processes, and descrip- 
tions of substances, which are interesting only to the profess- 
ed practical and operative chemist." 

Dr. Dana appears to have executed his design with good 
Judgment, and we doubt not that his work will be useful to 
learners, especially to those who wish to treasure up princi- 
ples, with the omission of details. . 

We have so many elementary chemical works, and so many 
good ones, that it can scarcely be considered as necessary? to 
compile any thing new, except for the precise purpose X)f illus- 
trating a course of lectures, and for this purpose every lectur- 
er has undoubtedly the right to publish his own views anti 
arrangement, for the benefit of his pupils and of others who 
may choose to adopt them. 

Dr. Dana's arrangement is clear — ^his style neat and per- 
spicuous — his selections judicious, and he has introduced the 
most important facts and observations that have been made in 
this country. 

4. Peach Trees, — ^A practical nursery man, now in the 
office, requests us to state for the benefit of the public, that 
he has discovered the cause of the decay of our peach trees^ 
and also how, efiectually, to remedy the evil. The cause i& 
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-snnall grubs about an inch in kngtb, that breed in the roots 
from nits deposited there the preceding season, and in the 
spring hatch and feed upon those roots, and after devouring 
the sap, then make their way up the body of the tree, nour- 
ishing themselves as they proceed till they advance two of 
three feet, when the root ceases to supply them, and then 
they die and the tree dies with them. Now for the remedy, 
which has never been known to fail. As soon as the buds 
begin to put forth and the leaf to appear in the spring, and 
before they are quite out, remove from the bottom of the tree 
entirely all the dirt or turf till you come to the bare roots, 
from which scrape all the loose, old rotten bark ; then take 
three quarts of fresh slacked lime for a large and full grown 
tree, and sp in proportion for a smaller and younger one, and 
lay it carefully on and about the roots, covering it from the 
weather, and it will destroy these destructive maggots entire- 
ly.— JV^ Y. Eve. Post. 

5. Unprecedented Cold, — Plattsburgh, Feb. 22, 1826. 
On Tuesday and Wednesday of last week, was the coldest 
weather probably ever experienced in the United States. 
We did not ascertain how low the thermometer sunk in this 
place ; but at Fort Covington, fourteen miles distant, a ther'^ 
mometer sunk to 40° below zero, and the mercury froze I 
How much lower an alcohol thermometer would have sunk, 
is not known; probably, however, not more than one or two 
degrees, as mercury exposed at the same time, was a long time 
in congealing. A degree of cold, sufficient to freeze mercu- 
ry was never before noticed in the United States, and proba-- 
bly never in so low a latitude as 45. The coldest weather 
that we recollect to have heard of in this country, was 32° be- 
low zero.^^Intelliirencer, 

6. The heat of July 1825, seems to have been as oppres- 
sive in England and France as in this country, and to have 
been attended in some instances, with the same fatal effects, 
as a number of sudden deaths are mentioned in the papers. 
The thermometer stood at Bath on tlie 19th, in ihe shade, at 
89 degrees ; and the number of horses that had died, is sup- 
posed to be greater than, at any former period. The effects 
of continued hot weather were seriously felt. Brooks and 
ponds were become quite dry, and vegetation was suffering 
from the scorching beat of the sun. The weather in Paris 
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was most intensely hot, and sucti a season has scarcely ever 
been remembered there. Nearly a period of twelve weeks 
elapsed without a single drop of rain, and the papers repre- 
sent the country as absolutely burnt up. The thermometer 
of Fahrenheit was daily as high as 90 degrees, even in cool 
parts of the city, and was in many places between 90 and iOO 
degrees throughout the day. The waters of the river Seine 
were extremely low indeed. 

7. Sea Sfcrpcn^.— Capt. Holdrege, of the ship Silas Rich* 
lUrds, which arrived yesterday from Liverpool, states that in 
passing George's Banks, five days since, he had a fair view^ 
of the sea serpent. It was about ten rods from the ship, the 
sea perfectly calm, and that part which appeared out ofwateir^ 
about sixty feet in length. The head and protuberance were 
similar to the representations which have frequently been giv« 
en of him by persons who had seen him near Cape Ann. He 
was going at a very slow rate, and appeared unmindful of 
the ship. He was visible about seven minutes to the passen- 
gers and crew, who were on deck at the time. A certificate 
has been drawn up and signed by the passengers, which, with 
a drawing made by one of the gentlemen, gives a minute de- 
scription of the serpent as seen by them. The number and 
credibility of the witnesses, place beyond all doubt the exist- 
ence of such an animal as a sea serpent. — New-York Adver- 
tiser^ June 2il, 1826. 

8. tteliquuz Diluvianee, Hayden^s Geological Essays, 
EatorCs Survey. — A letter from Prof. Buckland to the Edi- 
tor, dated Paris, March 1, 1826, states, that this gentleman 
was then on his way to the South of France, Italy and Sicily, 
for the purpose of continuing his researches on the diluvial 
deposits in those parts of Europe, before the publication of a 
second volume of the Reliquiae, for which the author has 
amassed a large store of materials from England. He is very 
desirous to be informed as to the contents of our vast caverns 
in the west and south-west, and mentions with much interests 
Mr. Eaton's proposed examination of certain caverns, in th^ 
state of New-York and elsewhere. 

For the sake of promoting the very interesting researches 
of Professor Buckland, and of fortifying his couclusions, 
which must increase in importance, the more the scenes from 
which the evidence is drawn, are diversified and extendedi^ 
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we irould urgently solicit all those intelligent persons who 
have access to our caverns, especially in the great limestone 
fonnationsy to cause the loose earthy materials on the floor of 
those caves, to be explored for bones, and if any are found 
to have them carefully preserved and examined, and the facts 
reported. Wherever extensive excavations have been already 
made, for the purpose of obtaining nitrous earths, it is re- 
spectfully suggested that the workmen should be interrogated, 
and their refuse materials inspected with care. We look to 
our scientific friends in the western and south-western states 
and colleges, for the influence and eflbrts necessary to this re- 
search. Professor Buckland regards Dr. Hayden's Geolo- 
^cal Essays, as a work of much value in relation to his re- 
searches into the facts connected with the American diluvial 
fonnadons ; and Mr. Eaton's survey on the great canal, as 
^* a valuable addition to our geological knowledge," and as 
tending to '* confirm our expectation of the universality of the 
general order of superposition." 

Mr. Buckland mentions that a letter from Professor Savi 
of Pisa, had just given him information of the existence, in 
the limestone of the neighbourhood of Carrara and the gulph 
of Spezzia, of caves containing bones of bears, hyaenas, Uc. ; 
he was about proceeding without delay to investigate the 
facts. 

9. Collections of Foreign Minerals. — Foreign minerals 
iu collections, more or less extensively labelled, described, 
aad classified, may be obtained of Frederic Molden- 
HAUER, at Heidelberg, Germany. The editor has received 
from him a letter, which states, that he will furnish collections, 
either for money or in exchange for American minerals : the 
prices and particulars may be learned by the perusal of a 
printed catalogue, which has been transmitted by M. Mol- 
denhauer, and which the. editor will loan. Mr. Leonhard, 
private counsellor and professor in the university of Heidel- 
berg, is stated to have recommended the channel of communi- 
cation with tliis country, which is now indicated. 

10. Antiseptic influence of Chlorine and of its compounds 
— in a letter from M. Laisne to the Editor^ dated Paris, 
1S25. — The daily and varied application of the chlo- 
rates of lime and soda*, made at Paris by Dr. Lisfranc, chief 

* 1 he celebrated antifeptie of |tf . Labbarque, iMrmaceatiit of Parits 
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suk'geon of the hospital de la pi tie, has been attended with a 
degree of success, far surpassing the hopes which had been 
conceived by several other learned practitioners, who had. 
employed this powerful chemical agent in medicine. Mr. 
Lisfranc has cured, in the course of a few days, very large 
ulcers, which had been unsuccessfully treated by the common 
methods. He has also had the satisfaction to succeed equal- 
ly well with recent burns, especially with the severe sores of 
the greater part of those who were wounded at the burning 
of the manufactory of Livry, near Paris. 

This important object tends more and more to produce 
new developements and learned explanations, in the course 
of instruction, which he (Dr. Lisfranc) gives at the amphi- 
theatre Broussais, near the Sorbonne.* In the instrucdons 
published by M. Labbarque, he announces that he is occu- 
pied upon an extended work, '^ upon the decomposition of 
animal substances and its influence upon animated beings." 
All enlightened men wait with impatience for this work, in 
which the connexion of our physical and chemical know- 
ledge in relation to this subject will be illustrated, by all the 
light which physiology affords. It suffices for simple com- 
mon sense to glance at the precious advantages of these new 
researches and of this new labour. The truest and most 
brilliant glory which belongs to medical science is connected 
with this subject, and we no longer perceive in this sanctuary 
an illusive fame and vain and fruitless pretensions — " une 
famee deceptive" — " une expression vaine et insignificante.^^ 

The numerous facts stated by learned bodies and particu- 
larly by the Institute of France, have proved the disinfecting 
and curative efficacy of the chlorates. 

The public authorities have been constrained by convic- 
tion to adopt them in practicet — every day the most learned 
practitioners make new applications of them in the healing 
art, and with peculiar propriety, in cases where medicine has 
hitherto been imbecile, particularly with respect to conta- 
gious diseases. It is evident, that the use of the chlorates is 
the best prophylactic remedy against these maladies, and 
that, either alone or almost alone, they have arrested their 

• " A I'amphithe&tre Brougsais, enclos des Jacobins Saint Jacques pr^ la 
Sorbonne. -» f 

t " Voyez la Rtmu Encyclopedique de Jaillet and AoCit et les Journauz de 
meaecine de la meoie cpoque, pabli^ a Paris." 
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effects in individuals who were infected and near being de- 
stroyed by them. 

It follows of course, that only a step is necessary to de- 
stroy every established seat, every potential and every active 
cause of these maladies, in bodies either organized or not : 
to arrive at the chemical demonstration of this cause neutral- 
izable by a chemical agent, at the discovery of the system or 
of the organs, by means of which this deleterious cause at- 
tacks animal life. 

FuRSi Laisnk, Professor 
of the Russian Language, rue du petit Vaugirard, 

No. 1, k Paris. 

Remarks by the Editor. — M . Laisne's letter was forward- 
ed under the expectation that it would be published, and with 
a promise of other communications, which he wishes to have 
made known to the learned societies of America — ** especially 
to the academy of natural sciences of Philadelphia, and to 
the honourable Mr. Maclure." 

The pamphlet of Mr. Labarraque has been transmitted to 
us by the kindness of Mr. Laisne. It appears that the dis- 
infecting powers of the chlorates are so great that if there be 
occasion to disinter and examine a corpse, which is already 
in a state of putrefaction, the odour disappears, provided a 
cloth moistened with the diluted chlorate be placed upon the 
body, and it will be necessary to sprinkle the cloth from time 
to time.* 

If putrescent fluids have run upon the ground, their odour 
is destro^'ed by pouring the diluted chlorate on the place, 
and stirring it with a broom ; by dashing it upon porticoes^ 
stair-cases, &lc. which are infected, a similar effect is pro* 
duced* 

Vaults, privies, sewers, &c. are cleansed in a similar man- 
ner. 

Did our limits permit, all the statements in relation to this 
subject, contained in Mr. Laisne's letter might be corrobora- 
ted by particular cases ; only a few can be alluded to. The 
contagious effluvia emanating from diseased persons, are 

* A particular case of thig kind is related, where, for some judicial pur- 
pose, a body which had been buried one month, was disinterred by order of 
government, in Au^st, 1823 : it was ofiensiTe, and during the ten houri 
that it remained above g-round, before the persons arrived who could certify 
its identity, it became very much inflated, and the stench was insupportable. 
The application of the chlorate of lime produced a wonderful efiect— the 
smell ceasing almost from the first aspersion. 
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completely destroyed by sprinkling the chamber with one of* 
tiie liquid chlorates, very much diluted with pure water ; ii 
should be dashed about the beds ; and physicians and attend* 
ants should moisten their hands and dieir nostrils with the 
liquid. 

These agents remove the odour of foul teeth and gums^ 
and neutralize the dangerous emanation from the ulcerated 
sore throat. A purulent and offensive discharge from the 
bladder was removed by injections of a very dilute chlorate. 
Bodies kept for interment until they are offensive, may be 
rendered innoxious by these fluids, and professional men, call- 
ed to examinations connected with medical jurisprudence, 
with processes of embalming, or with demonstrations in 
anatomy, should secure tliemselves by a free use of these 
powerful agents. 

They neutralize tlie foul air of marshes, of markets, and 
other places where animal matters occasion a putrid and de- 
leterious eflluvium. 

The common sewer in Paris, called Amelot, being entire- 
ly obstructed, had been for 40 years a nuisance. In 1782, 
eight men were suffocated in an attempt to cleanse it, and in 
a recent effort several workmen had fallen down in a state of 
asphyxia ; when the attempt was again made, and with en- 
tire success, and without accident. The safety of this painful 
and dangerous operation appears to have been imputable en- 
tirely, to the use of the chlorate of lime, with which the work- 
men wet their hands, arms, and nostrils, and also all the pu- 
trescent matters which the}^ were removing. The superin- 
tendant derived his safety from a disinfecting bottle, which 
he occasionally applied to his nostrils. The space to be 
cleared was from ten to fourteen feet long, the putrescent 
matters formed a bed of four feet and a half in thickness, and 
the labour occupied more than four hours. 

One of the workmen who had been thrown into a state of 
asphyxia, in the attempt to enter the vault without precau- 
tion, and who had lain forty-eight hours in this situation, 
entirely without sense, was completely restored by the use of 
the chlorate of lime, inhaling the odour, receiving the fluid 
internally, and having it sprinkled in his chamber. 

M. Labarraque's preparation is called in the French me- 
moir chlorure de oxide de sodium et de chaux, and the method 
of preparing it is given mTome I. des Archives generates de 
m^decine.'* 
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AUTiCLfi I. — The Divining Roct. 

Observing men have long been perplexed with the dlvin^ 
Ing rod, that common discoverer both of salt water and fresh, 
and df minerals and ores in the bowels of the earth. Those 
who at once laugh at its pretenisions and always laugh at 
them, make light of the perplexity, without taking a step to- 
wards its removal ; while those who have paid any atten-'' 
tion to the subject, find facts irreconcilable with any known 
and established laws of nature ; and, also, reasonings contra* 
ry to known laws and to common sense. If the laws of the 
divining rod be an absurdity, it is equally an absurdity that 
honest men should combine to maintain a poor falsehood. 

Since the eleventh century, the divining rod has been in 
frequent use. It was first employed " for the purpose of 
finding metals and minerals, and for the discovery of stolen 
property, and to identify cliaracters guilty of crimes." Jus- 
tice coming to be better understood, the divining rod lost 
credit as a witness of moral turpitude, and now claims, and 
has long since only claimed, to find metals and ores and foun- 
tains and veins of water below the surface of the earth. 

More than one English writer has spoken kindly of the es- 
teem in which it is held by the miners of Britain In France, so 
lat^as 1781, a volume was published. * detailing 600 experi- 
mems, made with all possible attention and circumspection, to 
ascertain the facts attributed to the divining rod ; by wbi«h is 

vou XI-^— NO. 2, 26 
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unfolded their resemblance to the admirable and uniform laws^ 
of electricity and magnetism.' 

We find in our own country, many decided friends of the 
divining rod. Our public journals not unfrequently contain 
letters of respectable correspondents, stoutly maintaining its 
character for truth and integrity. 

It is a subject of eager curiosity to some, and is not perfect- 
ly understood by any. It admits of being explained to the 
most moderate capacity ; and it is hoped this paper will fur- 
nish every reader both with facts and arguments, to sustain 
him in right views of the divining rod, and to enable him to 
disprove the false. 

It begins with a description of the rod, and a general no- 
tice of the present state of the art in our own country. 

The divining rod is a forked branch of any tree whose 
bark is smooth and whose fibre is very elastic. The witch 
hazel is in the highest esteem, not merely for its potent name, 
but also for the convenient size and ready forks of its plente- 
ous branches, and the uncommon elasticity of its fibre. The 
peach and the cherry are often used. The limbs of the fork 
should be J 8 inches or 2 feet in length, and of the diameter of 
a pipe stem. When used, it is taken thus : 




the palms of the hands being turned upwards. But when tU 
diviner, apprehending the action of the hidden influence 
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begins to grasp the rod iSrmly, the fingers are drawn tightly 
upon the rod^ and it takes this form : 




%he limbs of the rod being bent from their middle to theii* 
lower extremities outward* The diviner, holding the twig 
carefully in this manner, moves onward with a slow and 
creeping step. In due time the head of the fork turns down- 
wards, and, coming to point perpendicularly to the earth, 
marks the site of the fountain or ore. 

The action of the rod under these circumstances, is a fact 
plain to the vision of every beholder. Those who hold it, 
ure oftentimes men in whose hands we would without hesita- 
tion intrust life, property and reputation : and no doubt they 
are wholly unconscious of the power, which excites the ac- 
tion of the rod, but they confidently believe it proceeds from 
hidden fountains, or minerals in the bowels of the earth. 
From north to south, from east to west, the divining rod has 
its advocates. Men in various callings, men above the reach 
of mean arts, men of the soundest judgment, of large informa- 
tion, and of the most exemplary lives, do not disown the art, 
and when a friend demands their aid, rarely if ever, is it made the 
means of extortion by the meanest professor. Literati and 
Doctors, in want of fountains for their domestic use, do not 
disdain to call for the demonstrations of the divining rod, and 
wUl, in some instances, acknowledge the accordance of the 
results with the previous declarations of the diviner. 

If there be a fraud, the diviners themselves are the first de- 
ceived, and the greatest dupes. But how can they be deceiv- 
ed ? They hold the rod steadily in both their hands — ^m the 
diagram^ the point of the rod is turned towards the heavens* 
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In searehingy the rod discovers its sensibility by tbe motion of 
the ];>oint fSrom its vertical position downward through the arc 
of a semicircle, until it rests perpendicular to the earth. 
This motion, so far from being intended by the holder of the 
tod, is made in opposition to the closest grasp his hands can 
give. And although an honest man's word might be taken 
for this, we have the fact corroborated by our own senses. 
We can see, and if that be not enough, we can also feel the 
rupture of the green bark, as it is fairly wrung from the rod, 
in the contest between tEe force which bears the point of the 
rod down, and the pinching grasp of the diviner, to prevent 
that motion. 

The rod does not exhibit this unaccountable action in the 
bands of every man. Many, all, can urge it to exhibit this: 
motion ; while it is only in tlie hands of a very few that it is 
supposed to move not merely without urging, but contrary to 
their best efforts.* These few are of no peculiar age, consdtu^ 
tion or habits, to distinguish them from their fellow-men. But 
if any female has ever exercised the gift of divining by the 
witch hazely it has not come to the knowledge of the writer. 

Diviners are sensible of no change in their feelings, while 
the rod acts. They determine its nearness to some attracting 
body, as every beholder may, solely by the demonstration ol 
the rod itself. The only peculiarity I have heard common^ 
remarked, is, that the rod acts more freely in hands naturally 
moist, than in hands naturally dry — a mechanical effect which 
oil would probably increase. 

In New-England, where springs are most abundant and 
always pure, the use of the art is less frequent, because less 
necessary. In the states south and west, where water is not 
equally abundant, and fountains are not so certainly pure, 
the art is better known and more highly valued. The water 
hunter obtains celebrity. He is sent for to a great distance, 
Itnd performs wonders with praiseworthy modesty, and for a 
moderate compensation. 

In all parts of the land, if the diviner hunt for metals, he 
becomes distrusted by the better sort of men. Yet the per- 
suasion is general, that the rod is influenced by ores ; and 
tins persuasion is the diviner's greatest defence. For in pur' 
suit of water, if he direct the search at a wrong place, he is 

* One writer says : With the precaution of washing the hand? and soles of 
the feot m a weak solution of muriatic acid or salt and water, and makiug 
the trial barefooted, the experiment will socceed with eresy ofi«. 
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e^tctised without loss of confidence, upon the discovery of any 
mineral or vile ore in sinking the well. Traces of iron ore 
are almost universal in that part of our country, where the 
divining rod is in the highest repute ; and often serve eflectU-' 
ally to conceal the diviner's entire defeat. 

But the divining rod does not merely point out the site of 
the hidden fountain : it determines also its depth. This par^ 
of the science is equally wonderful and important. To know 
that water may be obtained by digging at a particular spot, 
is not enough. We must know more ; that the fountain is 
within a reasonable depth. Accordingly, all men gifted with 
the use of the divining rod, have a way to determine the 
depth of the newly discovered fountain, if it be within fifty 
feet of the earth's surface. Thus the inexplicable motions of 
a green twig in the hands of a rare man, serve, in the opinion 
of many, to' point out the situation of a fountain in the midst 
of the dry land, and to ascertain its depth ; and to point out 
Teins of salt water with precision fi'om 300 to 600 feet below 
tbe stirface of the earth. The thing is incredible ; and it is 
equally incredible that the best men in the land should falsely 
maintain that the motions of the rod in their hands are entire- 
ly contrary to their own well-meant eflTorts. 

In 1 820, I was at the residence of a respectable farmer in 
Ohio, and again in 1821, where I noticed a new well at an 
inconvenient distance from the house. I intjuired why that 
spot had been chosen for a wrll. The farmer replied, that it 
had been selertrd by the divining rod. ** Ah ! and who car- 
ried the rod ?" He named the father of a large family, one 
of thirteen brotliers, and respected throughout the country. 
Here was food for curiosity. The well was but 7 or 8 feet 
deep, a triumphant witness to ilie power of the divining rod.* 
On learning further that the rod marked perfectly well in the 
hands of one of .the farmer's eight sons, I obtained leave to 
take him with me, and make experiments. The lad was 
Ubout 12 years of age, and his character of a diviner was es- 
tablished, where that of a prophet is last allowed : in his own 
family and among his own kindred. His youth was no rea- 
sonable objection to his possessing a peculiar natural gift ; 
and I hoped now to determine, whether the cmise of the mo- 

* No Rifrn of a fountain, dig€Overablc to common view, oxi»tecl at the spot 
before sinking the well. The diviner told the precise depth it would require 
to reach the water : so said the farmer. 
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tion of the divining rod lies above or below the surface of the 
earth. 

We first prepared divining rods from every species of shrub 
and tree in the forest^ the orchard and the garden, to deter- 
mine the kinds of wood which are most apt for divinioig. 
We then repaired to the grass plat, in which the new well wm 
situated ; for there the rod, when held by experience, had al- 
ready designated the situation and general course of three 
veins of water, which the lad might retrace with more cer- 
tainty, than he could designate a new fountain. A swift 
brook runs on one side of the enclosure. 

The first experiment was to know, whether the rod would 
exhibit its singular movement in my hands. It would not 
The next was to find what notice it would take of water run- 
ning above ground. The lad held the rod naturally by its 
limbs parallel to the surface of the swift brook. But the 
point made not the slightest dip to discover its affinity for 
water. Then the lad held the rod in the diviner's manner, 
sometimes standing in the water, and continued standing on 
stones raising him above the water. After many trials with 
contradictory results, the' boy thought that the brook attract- 
ed the rod in some degree, but not so much as a vein of 
water under ground. 

We next turned to the hidden veins of water, on one of 
which the new well was situated. No one has ever supposed 
that the attraction between tlie rod and hidden fountain com- 
municated through the eyes of the diviner. It was clear that 
these guides of his steps must be quite unnecessary to the lad 
in retracing the hidden water-courses, if I would gently lead 
him mj'self. For the rod is not an eye-servant, to fail of no- 
ticing its proximity to hidden fountains, because its master 
fails to watch its motions. 

I explained my purpose to the lad, who readily consented 
to further it. He traced the three hidden veins over the space 
of an acre, while I, following close behind him with a heavy 
stick, tore off the light turf, and made a continued furrow a- 
long his course. While thus employed, I repeatedly asked 
him, if he surely found the veins as the aged man had done ; 
and to his constant answer in the affirmative I replied, that 
any mistake now would render it impossible for him to re- 
trace his path blindfolded. 

This done, I blindfolded him so that he could not see, — 
took him lightly by the elbow, and led him away from the 
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furrow marking the vein of water on which the new well had 
been sunk. After a few steps, I turned with him, requesting 
him to hold up the rod for discovery. I guided him back, but 
he chose the time of every step. The rod began to turn, 
and, when having finished its circuit it turned perpendicular 
to the earth, he stopped. " Do you mean that the rod points 
exactly to the vein of water f" " Yes," he replied. And in- 
deed it did : with his eyes he could notbave pointed it better. 

This was demonstration. Conviction could neither be re- 
sisted nor avoided. The sight of the new well had prepos- 
sessed me in favour of the divining rod. The experiment 
with the lad had been conducted fairly, and its result was 
irresistibly conclusive. It must convince every one : and to 
obtain a collection of facts which would put the question at 
rest forever, I continued the experiment. I led the lad to 
Ae next furrow, and the rod missed it. I led him back, and 
it missed again. I led him to and fro, across and then along 
his three furrows ; and he failed incessantly. I lore off the 
turf at every new place, where the rod pointed out a fountain, 
and ceased not from discoveries, until the russet and bleach- 
ed turf of the acre on which the experiment was conducted, 
became figured with black spots, denoting fountains every 
where. This was as it should be. There could be no mis- 
take. The illusion of the fountains, and of all attraction un- 
der ground, vanished at once. The motion of the rod re- 
mained, but it must be accounted for some other way. 

In all my experiments with diviners since, I have found 
them very shy of a blinder. No diviner has proved so trai- 
torous to his own self-respect as to test the skill of the rod 
by depriving it of the light of his own eyes. One whose age 
and respectability obliged me to pay him deference, was 
pleased with the suggestion of trying the rod over running 
water above ground. Across a neighboring stream, a huge 
tree had been prostrated ; its capacious trunk serving for a firm 
pathway over the swift waters. On this the good man cross- 
ed the brook, holding the divining rod properly in his hands. 
As he came over the waters, the point of the rod began to 
turn, but did not reach the end of its motion, until he had 
fairly crossed the stream, and stepped upon the opposite bank. 
In repeating the experiment, his own motions and those of 
the rod were better timed together. His conclusion, careful- 
ly drawn, was, that the rod was affected by running water a- 
bove ground, but not so much as by water under ground. 
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He held the rod with peculiar spirit, and an air of detei!* 
tnination. Hoping to catch his lively manner, I took a rod^ 
as I stood on the bank of the rividet^ and tried my own hands 
again. I moved neither hand nor foot, but the rod was in 
action ; neither could I restrain it. He who has held the 
Leyden jar in one hand, while, for the first time in life, he 
received its electric charge with the other, will recognize the 
sensation which communicated itself to the heart, when I felt 
the limbs of that rod crawling round, and saw the point turn- 
ing down, in spite of every etfort my clenclied hands could 
make to restrain it. To my great satisfaction, without mov- 
ing firom the spot, I found the bark start and wring off from 
the limbs of the rod in the contest; just as the diviner often 
siiews, to convince himself and his employer of the strong at- 
traction of the discovered fountain. It was manifest that the 
force moving the divining rod is unconsciously applied by 
the hands of the diviner, and that the great art in holding the 
rod consists in holding it spiritedly. A smooth bark and a 
moist hand appeared to have a substantial connection with 
divining ; and from that day to this the rod has never failed 
of moving in my hands, nor in the hands of those I instruct. 

Tsdee the rod in the diviner's manner, and it is evident that 
the bent limbs of the rod are equivalent to two bows tied to- 
gether at one extremity ; and, when bent outwards, they ex- 
ert a force in opposite directions upon the point at which they 
are united. Held thus the forces are equal and opposite, and 
no motion is produced. Keep the arms steady, but turn the 
hands on the wrists inward an almost imperceptible degree, 
and the point of the rod will be constrained to move. If the 
limbs of the rods be clenched very tightly that they cannot 
turn, the bark will burst and wring off, and the rod will shiv- 
er and break under the action of the opposing forces. The 
greater the effort made in clenching the rod, the shorter is the 
bend of the limbs, and the greater the amount of the opposite 
forces meeting in the point : and the more unconsciously, al- 
so, do the hands incline to turn to their natural position on 
the wrists. And this gives true - ground for the diviner's de- 
claration : the more powerful his efforts are to restrain the 
rod, the more powerful is its effort to move. 

It would be absurd to suppose, as he does, that the fountain 
or mineral increases its attraction, in proportion to the resist- 
ance he opposes to the motion of the rod mduced by that at- 
traction: and he never once suspects, that the very effort to 
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ipestrain the rod is so applied by the unnatural position of his 
bands, as to become itself the sole cause of the rod's motion^ 
Ijet the diviner release his grasp, and the rod can no more 
turn itself in his hands, than the unbent bow can throw an 
arrow. By grasping the rod smartly, he strains the bows ; 
and if the rod be small and elastic, and of a smooth bark^ it 
wiU creep round la moist hands slowly and mysteriously.—^ 
But if the rod be large, and otherwise properly qualified, its 
limbs are too stout, and its motion, when smartly bent, be- 
comes ungovernable* This renders a small rod essential to 
the diviner ; a rod whose motions he can bridle^ but not whol- 
ly overcome. 

The motion of the divining rod forwards rather than back^ 
wardsy is produced by the slight turn of the hands on the 
wrists towards their natural position. The rod may be mad 
irith perfect ease to tnni backwards rather than forwards, 
<mly by turning the hands still more upward. This motion 
of die hands on the wrists is not observed by the diviner, but 
if he mark the position of his hands in the commencement, 
«nd again at the end of the experiment, he will find it appa- 
rent. 

Two large goose quills tied together at their tips^ and 
iield like a divining rod, are a fine test of the nature of this 
•moving force. Two sticks of polished whalebone, flattened 
"and joined at one extremity, form a perfect divining rod. 
The motions of these quills and bones are as perfect for the 
discovery of fountains as those of any green branch ever cut* 
Indeed, polished whalebone excels witch hazel itself in divin- 
ing, as it is firmer, smoother, and more elastic. But polish- 
ed whalebone has neither sap nor juices to be attracted by 
metals nor by fountains.* 

The laws by which the depth of the discovered mines of 
fountains is supposed to be determined, arc a curiosity suffi- 
cient to attract a moment's attention. There is something 
amusing in the oddity of their moonstruck features ; but it is 
a sober and a melancholy sight to see a good man working 
by them, wise men confounded by the results, and the mul- 
titude inclined by the whole operation to trust in superstitious 
observances. 

* Since writing this, I have learned that a professional gentleman, a most 
excellent man, and a w«U-koown diviner, not many years decsaM, a 
■lonljr used a fork of whalebone for a divining rod. 

▼OL. XI. — ^NO- II. 27 
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The diviner, having ascertained the site of a fbuotain, and 
wishing to determine its depth, makes it a centre from which 
he retires to some distance, and returns again very slowly 
with the rod on the search. The moment the rod is perceiv- 
ed to move, he stops and marks the ground. He then re- 
tires from the centre in another direction, and carefully ap- 
proaching again, he marks the ground where the rod is first 
moved by tlie supposed fountain. Repeating this several 
times for the greater certainty, he makes it appear that the 
rod is every where affected within a circle, whose centre is 
the site of the fountain ; and the diameter of this circle b 
precisely twice the depth of the fountain required. If the 
water be 7 feet below the earth's surface, the rod will be af- 
fected in a circle of 14 feet diameter; but if the water be 
seven times seven feet deep, the rod will be affected in a 
circle seven times greater than the first. The attraction 
extends with the distance ! It is absurd. The deeper the 
fountain lies, the sooner the rod will discover its existence t 
It is most unnatural. Moreover, the amount of the attrac- 
tive forces is always just sufficient to draw the point of a rod 
through the arc of a semi-circle, and no more ; whether the 
attractive forces be expanded throughout a circle of 1 00 feet 
diameter, or compressed into one 14 feet diameter. Then 
these forces ought to be very active, when the circle is reduc- 
ed so as to bring the atracting bodies into near contact. But 
afler they come in sight of each other, all mutual attraction 
ceases, and they remain at rest ! 

I am unable to say what law is used to determine the depth 
of salt-water fountains. That which remains to be noticed 
is more applicable to their case, than the law already expound- 
ed. It would extend tlie first rule too far for the simplest 
understanding, to suppose, that a salt-water fountain, 300 
feet deep, would influence the divining rod in a circle of 600 
feet diameter ; and that a fountain 600 feet deep would in- 
fluence the rod in a circle of 1200 feet diameter. This se- 
cond law, however, was invented before salt-water fountains 
of that depth were discovered, and is extensively known to 
diviners, and for variety frequently used. It can be deduced 
from the manner of operation, which is this : the diviner 
holds the rod by the extremity of one of its limbs, extended 
over the discovered fountain or mine. In this situation the 
point of the rod is exposed to two conflicting forces, viz : the 
attracting body, and the elasticity of the rod. In the contest 
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between these, the rod vibrates, and the nunxber of its vibra- 
tions is the depth of the attracting body, not in yards or 
inches, but in running feet ! 

Such are the laws of the divining rod; and such their 
boasted ** resemblance to the admirable and uniform laws of 
electricity and magnetism." 

Some good men will yet be reluctant to surrender the di- 
vining rod ; to rank it among the monstrous birtlis of the dark 
ages which yet survive. They will urge instances of its suc- 
cessful operation : they will assert, and perhaps prove, that 
fountains have been and are discovered according to the pre- 
dictions of the diviner. They will take particular notice of 
the exactness with which the blinded boy struck the vein of 
water the first time, and be almost ready to suspect that the 
natural incertitude of mind, peculiar to one led about blind- 
folded, communicated itself to tlie divining rodj^ and caused 
its mistakes. 

That the lad succeeded perfectly the first time, ceases to 
be a wonder, when it is recollected that afterwards he failed 
incessantly. Possibly he kept some count of his steps, to aid 
him in the first trial, and then became bewildered. lie should 
be bewildered. He ought not to know north from south, but 
only that the ground he would tread on was safe. Then his 
mystical rod might have ceased to move, if it were not where 
the waters were. But it did move, and point most know- 
ingly. And if the young fox had had his eyes, I doubt not 
that in fifty trials, the rod would have pointed more than 
twice in the same place. 

I am not one to believe that a series of coincidences on 
the same point is often accidental. If fountains have been 
and are discovered according to the p/edictions of the divi- 
ner, (which I allow,) it is because, in this country, men can 
hardly fail of finding water in from 20 to 50 feet deep, any 
where : they cannot miss oftener than diviners actually do. 
That sometimes the diviner hits the truth closely, as in the 
case of my farmer's new well, I shall not deny, when others 
honestly assert the fact. But they do sometimes mistake 
altogether ; and their failure being no wonder, is soon for- 
gotten, while their success is matter of astonishment long to 
be remembered. 

After a faithful and patient investigation, I know not the 
slightest ground on which the claims of the divining rod can 
be sustidned one moment. I allow to the utmost, that the 
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modons of the rod take place contrary to the sincare inteik 
tions of the divine*. Bat the same force which he applies^ 
to restrain the motion, does, actually, from the peculiar man- 
ner of hoIcCng the rod, compel that motion. If the attrac- 
tion between the rod and water be real, it will show itself, 
one would think, when the rod is held fast in the diviner's 
hands, in any position. This, however, is not the case. It 
reqnires a smart binding pressure of its limbs, together with an 
imperceptible turning of the hands on the wrists, to put it in 
action ; and then the more you hoM it, the more it will go^ 
This singular conduct of the rod has imposed on diviners, 
and, mistaking its true origin, they have, with common con- 
sent, imputed it to ores and fountains in the bowels of the 
earth. 

The whole character of the divining rod may be safely 
rested on the single experiment of blinding the diviner. 
Youug or old, if guided solely by the divining rod, he could 
repeatedly trace Uie same courses blindfold, which he has 
l^efore traced, always marking his veins and fountains of wai- 
ter in the same places, the rod would gain credit ; bat since 
he cannot, it must sink, — it must be forsaken. 

The supposed laws of the divining rod are absurd. It 
goes blindfold when the diviner is blindfolded ; and the 
cherry, the peach, and the hazel itself, are excelled in the 
subtilty of their divining motions by dry and nervous whale^ 
bone. 

The pretensions of diviners are worthless. The art of 
finding fountains and minerals with a succulent twig, is a 
cheat upon those who practice it, an offence to reason and 
to common sense ; an art abhorrent to the laws of nature, and 
deserving universal reprobation*. 
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Art. 2. — Observations on the Geological Features of the 
South Side of the Ontario Valley^ in a letter to F. Ro^ 
meyn Becky M. D. By James Geddes, Esq. Civil 
Eogineer. 

[Read before the Albany Institute, February 16, 1826.J 

Albany, Feb. 1st, 1826. 
D£AR Sir, 

I had heard from geologists so much about the forma- 
tion of every valley, by the action of waters flowing in vast 
torrents in times long past, that I was much pleased to find in 
the Geological and Agricultural survey of the district ad- 
joining the Erie Canal, the following admission : — " We 
" are compelled to admit that hills, and valleys were formed 
" first, and that afterwards, water began to descend the in- 
*' dining sides of the hills and to collect, or march onwai*d 
** through the vallies." Page 153. 

In the year 1810, from examinations of the country at, 
and east of the Niagara Falls, I was led to doubt the rea- 
sonableness of the conjecture, that had been so often hazard- 
ed ; that the cataract of Niagara had in time travelled from 
near Lewiston to its present site. 

Lake Erie is held to its present level by the stratimi called 
Black Rock, a lime rock in which flint* abounds, the eTid- 
ings of which can be traced west and east to a great extent. 
North of, and below the termination of the stratum, the 
Chippewa runs to the east and the Tonawanta to the west, 
both streams emptying into Niagara between Black Rock 
rapid and the Niagara Falls. These streams are deep for 
many miles from their mouths, and the Niagara river, from 
Schlosser to Black Rock, may be considered as a lake, 
nearly. At the north of Navy Island, the water is from 40 
to 50 feet deep, and at the place where the Welland I'anal 
is proposed to leave the Chippewa the depth is 40 feet, 
which shews the stratum from which the great cataract is 
precipitated, dipping rapidly to the south, giving depth to 
this piece of water, as the stratum at Black Rock dips south- 
erly and gives depth to lake Erie, 

The vast bed of clay (as Professor Eaton would call it,) 
in which these deep creeks flow, is of considerable depth, 
and great extent, particularly eastward. It may be consid- 
ered as beginning on the Genessee river, at the mouth of 
Black creekj andi following up the valley of that doggidi 

* Chert •r btnihflwM f^£d. 
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stream through the great Tonawanta or Oak Orchard 
swamp, and down the valley of Tonawanta creek. All 
Grand Island, and the small ones around it, are of this clay 
bed. It may be traced far west on the Chippewa, and Over 
on the Grand river. 

The lime stratum of Niagara Falls, with shells, is of very 
great extent, particularly eastward. Over it falls the Oak 
Orchard creek, Genessee river, Canandaigua outlet, Seneca 
outlet, and the streams from the lakes Owasco, Skaneateles, 
and Otisca, and it may be traced as far east as the falls of 
Skanado creek in Oneida county. The terminating edge of 
this lime stratum, is generally very straight, and varies but 
Kttle from an east and west course. For the first 20 miles 
east of Niagara river, it ends in a denudated n>ck, project- 
ing so much, that when tracing the level of the surface of 
lake Erie along the north side of it, in 1810, it was found 
a very convenient shelter from the showers. 

Mr. William Smith and his followers, observe on the 
British strata, that in all the eastern parts of England, they 
** end successively towards the N. W., generally with a fin- 
** gered, or digitated outline, running out into ridges, be- 
^* yond the general range of the edge or limit of the stra- 
** turn." The outline, or terminating edge, of this great 
lime stratum, which is such a distinguishing feature in the 
south side of the great Ontario valley, is towards the norths 
and instead of a fingered form, thus. 




kmay be represented 
thus : 




calling the side above the line, the terminating edge or end- 
ing, as Mr. Smith would term it. This formation, as has 
been mentioned, is more particularly to be observed between 
the Niagara river and the 18 mile creek. In almost all the 
indents or chasms that run back, south of the general range 
of termination, streams run from the level table-land above, 
and by wearing their respective chasms, have given them 
Ae appearance of being formed by the action of said streams. 
That all these ravines have been scooped out by the agency 
of the streams that occupy them, would be readily conjectur- 
ed by every superficial observer, more particnlarfy the one hi 
which runs the Niagara ri¥er.> 
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At the head springs of the 18 mile creek, it is shown to be 
otherwise. From 3 of these indents, the west branch of the 
1 8 mile creek is formed as sketched below. 




Into the westernmost one a stream of water runs from 
the table-lai\d above, and here is no bad miniature of the 
Niagara Falls, except that the solid lime rock, projecting far 
over the miderlay of brittle slate, leaves more space behind 
the sheet of water. The middle one is the most remarkable. 
It cuts farther back beyond the general line of ending, and 
approaches nearest the Tonawanta creek — ^has no stream 
falling into the south end of it, but is to be seen as the val- 
leys were " E'er moving spirit bade the waters flow." 

The junction of these three streams was found to be more 
than 200 feet below the level of Lake Erie, cut down through 
the several strata of lime, slate, gray and red sandstone, all 
exposed to view in the precipitous sides of the chasm. 

Ptom these observations I have been led to conjecture, that 
the cataract of Niagara first began at the head of a deep 
indent, which reaches south to within 70 or 80 chains of 
where the faUs now are. This length of 70 chains, forms 
the pool or basin into which the water is shot from the great 
pitch, and is much deeper than the falls are high. The head 
or south end of this chasm was probably once not as much 
below Erie level as the 18 mile creek one is, the rocky bot- 
tom over which the water jiow runs from this basin, being 
about on the same level with the 18 mile creek. 

This c84)acious basin, into which the cataract pours, is 
something over 240 feet deep, and the surface of the bottom 
very uniform, all the way from the cascade to the north edge 
of the basin, (or as near said places as the persons sounding 
dare approach,) which bottom may be supposed to be a floor- 
ing of solid granite. 

• West branch of the 18 mile creek. 
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From the north side of this basin to their present ptaCe, I 
•appose the ftlk to have receded, worn by the action of the 
water and by frosts ; . and caonot beheve that they began in (he 
general line of en<^tr^ of the great shell lime stratum near 
Ijewiston. 

In viewing the river from Lewiston upwards, the whole dis- 
tance is vety much of a similar character to within a mile of 
the fails; precipitous shores of rock, nearly paralld with each 
other, the water dashing over a roogh bottom, with a descent 
generally of about 20 feet in a mile. A sliort distance at the 
whirlpool, is the only exception to the'ab^e features: here 
the river is deep, and tWo or three times the common widtL 

Owing to the easy disintegration of some of the rocks, 
the ravine is wider in some places than others. About a 
mile above the whirlpool, the ravine through which this vast 
body of water dashes along, is so narrow, that a maa stand- 
ing on the brink of the precipice on the American ude, can 
tlu^ow a. stone across the stream. If the falls were once at 
this place, why is no trace left behind ? Or will it be s^id 
that a pool 3A0 feet deep was here, and that the rocks falling 
from the shores filled it up again i The narrowuess of the 
chasm forbids this suppo»don> 

Immediately below die whirlpool, the ravine grows nar- 
rower as you descend towards the water, and here diis migh^ 
stream glides smoothly, though swiftly, through a channel of 
but iittle over 100 yards wide. The firm rocks which form 
either shore, are evidently still in place. The cataract, if it 
«ver fell here, fell far and on a very narrow space. • 

A cross section of the chasm and stream here, would be 
something like tliis. 




The smoothness of the rocks on each side would indicate, 
that while the channel was less deep than at present, the wa- 



— • 7 ""• — -"■'- "•" less iieep man at present, the wa- 
ter flowed above them, and the surfiice of tbe stream was tw» 
or three times its present wulth. 
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"Stipposed section of the American sliorc, between Lake Erie 
oii<i Lewiston. 
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This section, designed to 
give some idea of tlie strata on 
the American side of the Nia- 
gara, is nearly a copy of one 
sent to the late Professor Bar* 
ton in 1813, and since reiarned 
to me by his Exoculor, the late 
Dr. Adam Seyberl. I am 
pleased to see one so nearly 
the same, sketched by Profes- 
sor Eaton. 

South of the 12 mile creek 
valley, (down which it is de- 
signed to lead ihe Welland ca- 
nal,) the great stratum of shell 
lime appears to have sunk to a 
level, we know not liow low. 
By examinations made, it is 
ascertained, that at the depth 
of 8 feet lower than the level 
of the surface of the deep wa- 
ter above the falls, not a stone 
exists. The face of the rock 
may be as low as the bottom of 
the Chippewa, (licre 40 feet 
deep) and the flow of the water 
through said canal, becoming 
unmanageable, we might see 
the destruction of tfae famed 
Niagara Falls, as the Fairha- 
ven Falls, on the Poultney riv- 
er, have been destroyed, by 
which operation a part of the 
state of New- York was thiown 
into Vermont. The naked 
rocks here remain, never more 
to be wet but by the droppings 
of Heaven. In one night, on« 
man, it is said, set the sbream to 

CreeJc—2. T»wtv>mta Cr.—3. Buffaloe Cr. 
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remove, what millions could not again replace* The fibe 
navigable Fairhaveh bay, 9 miles in length, was turned into 
flats and shallows where no sloop can enter. — The fish were 
all killed by the feculent flood. 



Art 3. — On the pleasure and advantage of studying Natural 

History. By Isaac Lea, 

The study of Natural History has, within the last thirty 
years, engaged much more general attention than at any 
previous period. The object of this short essay is to endea- 
vour to pourtray the advantages resulting from a knowledge 
of the works of nature, in order that we may more fuDy en- 
joy the richness of the field that lies extended before us* 

Natural History may be said to entice while it instructs ; 
wd the student who once enters the portal, seldom wishes to 
return. Wandering from one fragrant flower to another, his 
appetite is never satiated, nor his thirst destroyed. Contem- 
plating the endless variety and harmony of nature, he is en- 
chanted, and pursues her with increased avidity* Saint Pi- 
erre has justly observed, that " Nature invites to the cultiva- 
tion of herself." 

In the animal kingdom alone, there exist upwards' of 50,000* 
different subjects, and there are more than 3(),000 difierent 
plants. The discovery of almost every new vegetable brings 
with it the knowledge of a new insect. In the mineral king- 
dom the compositions and forms are almest endless, the vari- 
ety affording to the student a never-ceasing source of gratifi- 
cation to trace their peculiar characters. 

It is a truth much to be regretted, that the study of nature 
is too much neglected in the usual course of education. The 
celebrated natural historian Ray says truly, " We content 
ourselves with a little skill in philology, history, or antiqui- 
ty ; and we neglect that which appears to me of greater mo- 
ment : I mean the study of nature and the works of creation.'^ 

The writers of antiquity, in many instances, paid peculiar 
attention to this branch of learning. The observations of 

* This is the number mentioned by some natural historians ; but it is more 
than probable the number exceeds 100,000, when we consider the immense 
number of animalculse, varying in almost every species of infusion, aiyi ttaX 
discoveries are daily makings in all (be branches of animated nature* 
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Herodotus on Egypt, the works of Aristotle, Theophrastus, 
Pliny, &<:• give full evidence of its being held in high estima- 
tion during their times. But they had to struggle with diffi- 
culties, most of which have disappeared from the path of the 
student of the present day. 

The study of the sciences seems first to have attracted at- 
tention in Egypt. There most of the early Grecian philoso- 
phers were votaries, and transferred the light of science to 
their own country. Her second change of residence was to 
Rome, from whence she reflected her light on most of modem 
Europe. At the same time, it is a matter of doubt whether In- 
dia was not thebirth-place of all learning, and whether it was 
not carried from thence at a very early period into Egypt. 

The invention of instruments, the great ticcumulation of 
knowledge, and the universal facilities for acquiring it, leave 
not an excuse for the man of education, who has not a par- 
tial knowledge of natural history. He has not half the en- 
joyment in objects which daily meet his view. When he 
looks on the splendid brilliancy of the diamond, he is unac- 
•quainted with its wonderful history, he knows not that it is 
pure carbon, little difiering in composition from the common 
charcoal of his hearth ; and that on the application of oxy- 
gen and caloric it disolves into gas, without leaving a ves- 
tige behind. He looks at you with astonishment and incre- 
dulity when you tell him an ounce of gold will gild a silver 
wire 1300 miles long — that it may be beaten into leaves so 
thin as not to exceed the -y^^^^^^ part of an inch. Of the 
beauty of the atomic theory he has never heard : he is igno- 
rant of the wonderful class of animalculae brought to our 
knowledge by the microscope. 

To the manufacturer, a philosophic knowledge of the ope* 
ration of his own business is peculiarly important ; and yet 
how few would attempt to give an explanation of them ! If 
the distiller be asked what causes his vinous fermentation, he 
could not inform you that it is the saccharine matter. The 
manufacturer. of vinegar knows not that mucilage causes the 
acetous fermentation ; and the manufacturer of ammonia is 
generally ignorant that gluten causes the putrefactive fer- 
mentation. In truth, manufacturers too seldom know the 
principles upon which their business is founded. 

Many instances of the want of even a slight knowledge of 
natural history, among authors of great literary acquirements, 
could be adduced. Milton speaks of the ^< scaly rind'^ of the 
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whale. He might almost as well have said, the '^ scaly rind^ 
of an eel, for they are hoth equally exempt from a sqaamose^ 
covering. Dr. Shaw ako mentions, that '^ a modern writer,, 
having occasion to allude to tlie dormant state of the butter- 
fly and moth tribe, during their period of imperfection, has. 
evidently shown that he supposed the animal to become a 
chrysalis,, after having appeared in its complete or flying; 
state,t and has thus entirely inverted or reversed the reaJ pro- 
gress of the animaL" 

** Thus the gay motb, by sun and vernal g^les 

Called forth t« wander o'er the dewy vales, 

From flower to flower, from sweet to sweet will stray, 

Till, tired and satiate with her food and play, — 

Deep in the shade she builds her peaceful nest^ 

In loved seclusion pleased at length to rest : 

There folds the wings that erst so widely bore, 

Becomes a household n^mph, and seeks to stray no more." 

But if the poets of the day only were ignorant of natural 
history, we could have no great reason to complain. This,, 
however, is not the case. The encyclopaedists ftequently 
fill up their pages with matter which would be disgraceful to 
Ae dark ages. The following extracts are from the Ency- 
clopsecGa Perthenns, and in themselves fiilly illustrate the 
assertion : (art. Nat. Hist.) '* As to the strata of the earflr 
and mountains, the upper parts consist of rag-stone ; the 
next slate ; third, of marble, filled with petrifactions ; the 
fourth again of slate ; and lastly, the lowest of free-stone." 

" It is generally agreed, that stones are not organic bodies, 
like plants and animals ; and therefore it is clear they are 
not produced from an egg, like the tribes of the other king« 
dom,"^ 

" The misletoe always grows upon other trees, because the 
thrush, that eats the seeds of it, casts them fordi with its 
dung," 

These are absurdities, disgraceful to the learning of the 
present day, and are only equalled by the following account 
of the pelican : — ** She brings water from afar, for herself 
and for her young ; and she is furnished with an instrument 
well adapted td this purpose. She has a very large bag un- 
der her throat, which she fills with a quantity of water, suf- 
ficient ftw many days ; and this she pours into the nest to 
refresh her young, and teach them to swim. The wild 
beasts, lions and tigers, come to this nest to quench their 
thirsty but do no hurt to the young*^ 
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It really requires not a little patience to quote such para- 
l^raplis, and I should have passed them unnoticed, but that 
they originate in high authority, and may lead to error. 
They prove the necessity of our acquiring information, to be 
able to judge for ourselves, and correct the false impressions 
made by ignorant pretenders in science. It is an old maxim, 
" buy truth and sell it not," and the poet Lucretius very 
happily says, " it is a pleasure incomparable for the mind of 
man, to be settled, landed, and fortified in the certainty of 
truth, and from thence to descry and behold the errors, per- 
turbations, labours, and wanderings up and down of other 



men." 



The investigation of nature cannot fail to be valuable. It 
engages all our intellectual faculties to the greatest extent, 
and by its ardent pursuit, the general stock of useful infor- 
mation is increased. The field for rational inquiry is exten- 
sive, and profitable beyond conception. The student drinks 
from the purest fountains with unceasing pleasure, and unal- 
layed thirst. The longest life is insufficient to gather all the 
fruits that are within our reach. 

When we reflect on the long chain that connects us with 
the most imperfect of animals, the infusorise, what a subject 
for contemplation is afforded to our astonished imaginations ! 
Each link is worthy of peculiar attention, and yet, how neg- 
lected are they, comparatively ! The vegetable and mineral 
kingdoms equally afford food for the contemplative mind, 
which sees in the simplest shrub, a perfect organization, fur- 
nishing all the means to make it a complete whole of its 
kind ; in the formation of a single crystal, all its integrant 
moleculse attracted and aggregated by their polarity into a 
regular mass, so mathematically correct as to surpass the 
possibility of being equalled by the hand of man. 

Smellie says, " superficial men, or, what is the same thing, 
men who avoid the trouble of serious thinking, wonder at the 
design of producing certain insects and reptiles : but they 
do not consider that the annihilation of any one of these 
species,, though some of them are inconvenient, and even 
noxious to man, would make a blank in nature, and prove 
destructive to other species which feed upon them. These, 
in their turn, would be the cause of destroying other species, 
and the system of destructioa would gradua% proceed, tiU 
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man himself would be extirpated, and leave this earth desti- 
tute of all ammation."* 

In the study of Natural History, systems should have the 
greatest attention. The celebrated Linnseus has done more 
for the wcH'ld by forming systems for each branch of science, 
than any other Naturalist whatever, and his name will be 
connected with science as long as it has votaries. To him, 
however, have succeeded men. of great learning, who by 
forming and arranging the various branches of Natural Sci- 
ence into their natural classes and orders, have caused knowl- 
edge to advance with giant strides towards a state of perfec- 
tion. Among these stand pre-eminent Haiiy, Jessieu, Brey- 
mont, Beraeihis, Cuvier, Lamarck, Latrielle, Demarest, he. 
each, and all of whom have made the world deeply indebted 
to them for their success — ^for industry and untiring perse- 
verance in searching out the hidden beauties of nature. 

It has been objected to the study of the sciences, that it 
takes the mind from things of more importance to our welfare; 
but this is an assertion more easily made than proved. Lord 
Bacon says, '^ No man need say that learning will expulse 
business ; but rather it will keep and defend the possession of 
the mind against idleness and pleasure, which otherwise at 
miawares may enter, to the prejudice of both." Knowledge 
should lead us to value what we attain, and he who has no 
acquadntance with the sciences, but half enjoys that which 
daily meets his eyes. Goldsmith elegantly expresses this idea 
in the following quotation : " The mere uninformed specta- 
tor passes on in gloomy solitude ; while the Naturalist, in eve- 
ry plant, in every insect, and in every pebble, finds something 
to entertain his curiosity and excite his speculation." 

There are few persons who cannot spare some time to in- 
form themselves on a part of Natural History. It is an 
immense store, presenting to us a never-ending variety of 
pleasing objects, and includes the wholejUniverse. Quadru- 
peds, birds, insects, fish, plants and minerals, present to the 
enquiring mind an endless source of the most delightful 

* It may be said, and with great probability of truth, that Dr. Smellie has 
carried this calcalation too far. In some of the islands of this globe, par- 
ticularly in the South Seas, and also in New-Holland, there are many ani- 
mals which exist no wber^ eUe ; and the observation may be true with re- 
gard to islands undiscovered : yet it cannot be supposed for a moment, that 
if those countries should sink into the ocean, and all their animated inhabi-^ 
tants be annihilated, we should suffer in the sllightest degree from their total 
destruction. 
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study. To scrutinize the first cause is in vain; we must 
make ourselves acquainted with the efiects and compare them. 
— ^In this we have ample room to engage all our faculties. 
The celebrated Dr. Priestly, in one of his lectures, makes 
the following observations on this subject: — " Of scientific 
pursuits, the most liberal, the most honourable, the happiest, 
and what probably will be the most successful employment, 
for a man in easy circumstances, is the study of nature ; 
and therefore, to this important object, a principal attention 
should be given in educating youth, who have the means 
of applying to these instructive and comfortable pursuits. 
Every man finds vacant hours from his ordinary business, 
which cannot be better filled than by such attention as leads 
to the improvement of the understanding, and elevates his 
mind to admire more and more the astonishing works of the 
Creator." If we examine into the physiology of animated 
nature, we find every animal, however minute, so wonderfully 
formed as to excite, at every »tcp, our astonishment and ad- 
miration : if we watch their habits, we find so much intellect, 
so much calculation and foresight, as almost, in some in- 
stances, to humble our own nature. The sagacity of the 
Elephant, which in the eastern' world is taught so many and 
such wonderful lessons, and the almost human ingenuity of 
the beaver in our wildest forestsf are almost surpassed by the 
smallest animalculee or polypi. What are our reflections 
when we see the industrious architect of the many islands of 
the Indian archipelago, daily raising perpendicutar walls on 
the windward side, some hundred fathoms from the bottom, 
while on the leeward side they are formed in a promiscuou3 
manner ! In this we see a degree of intelligence almost be- 
yond crediblity. By this formation, the young are protected 
from the storms and washing of the waves, and repose in a 
state of security and prosperity. How interesting, to con- 
template an act of precaution in an animal so simply formed 
as to be taken for a species of vegetable, until within a few- 
years ! It may be called instinct : by any name it is wonder- 
ful and interesting. 

The arts and sciences originated in the want and necessi- 
ties of society, and a knowledge of Natural History, has con- 
duced materially to the civilization of mankind. What would 
be the present state of society, if we were unacouainted with 
4he properties of one metal, iron f Where would be our tele- 
scopes, our mariners' compass, our chronometers, and a thou- 
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sand other instruments, all of which have contribated their poN 
don to the advancement of civiKsation. By bringing to his 
aid the powers of the horse, the camel, the elephant, kc. 
man has greatly added to his own comfort. These make up 
a few important links of an immense chain, which binds m 
together, each one performing its own duties, and adminis- 
tering more or less to our wants and pleasures. 

In conclusion, I feel that I may safely say, the study of 
Natural History, with regard to its importance, is not sur- 
passed by any of l&e abstract sciences. Each has its advo- 
cates, and most persons find the advantage of bringing the 
aid of sister sciences to that which is their peculiar favour- 
ite. 
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Art 4. — Facts and Remarks relating to the Climate^ Dis- 
easesj Geology and Organized Remains of parts of iht 
State of Ohio J fyc. By Caleb Atwater, of Circleville. 

(Communicated for this Journal.) 

!• Climate. 

It is known to you that Ohio* is wholly a secondary, or 
alluvial country. From the very nature of all secondary 
countries, there must be large tracts of alluvion. The 
streams have few rapids in theifi, are not very straight in their 
courses, are apt to overflow their banks, run slowly, and are 
apt to fail in the summer and autumnal months. The Bota- 
ny of such countries is rich, like the soil which produces it— > 
the water not very pure, and the air, at particular seasons, 
imd. To a Geologist, the reasons why these things are so, 
are plain. 

• I formerly took considerable pains to collect facts to illustrate the Geo- 
logy and Mineralog^y of Ohio, with the hope, that suflicient patronage might 
be obtained, to enable me to publish an essay on these interesting sub- 
jects. Not having, however, obtained that patronage, 1 may occasionally 
communicate to you, for the American Journal of Science, some of my in- 
formation ; though I wish not to attempt a methodical treatise, but rather 
to throw out some remarks on particular localities and subjects, in order to 
excite others to undertake a more thorough investigation than my occupa* 
iSons permit me to make. 

I have paid considerable attention too, to our climate, which in all conn- 
tries has such a decided influence on the character, heaUh and happiness of 
the people, living within its opei^ation. 
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I propose, in this paper, to say something concerning bur 
climate, hoping diat my remarks may elicit more valuable 
communications from some abler pen. 

It will be recollected by those who read your Journal, that 
IB my paper on the ** Winds of the West," in vol. 1. p. 276, 
I ventured to predict, that as the country became more cul- 
tivated, our diseases would be fewer in number and more 
acute, and I regret to state that my prediction has been ful- 
Slled to a remarkable degree. Pleurisies, pneumonia ty- 
phoides and pulmonary complaints, prevail n?ore and more 
?very year, in those parts of the state with which I am per- 
soiially acquainted. These complaints were unknown here, 
until within the last ten years. Liver complaints are, how- 
ever, so common here, that almost every individual is more 
or less affected in that way during some part of the year. 

As I have travelled over a considerable territory, in the 
practice of the law, I have noticed a fact, which I do not 
recollect to have seen mentioned by any author.^ — Every sum- 
mer and autumn, particular tracts of country, sometimes large 
and sometimes small, begin, just before sunset, to emit, from the 
surface of the earth, a mist, which continues to rise until it be- 
comes quite dense, and is not dispelled until the heat of the 
feun chases it away on the ensuing morning. Its smell is ex- 
tremely nauseous, and it produces, after a few days, agues 
and 'fevers. This mist rises from alluvial soil, along our 
streams, and in our prairies, and the warmer the day, and 
the shorter the grass, -and the less the vegetation, so much 
the worse. So sure an index of ill health is this mist, that 
I am able, from its presence or absence, during the months 
of August, September and October, in any region which I 
visit in the southern part of the state, to ascertain the health 
of the inhabitants, whether good or bad. As the country 
becomes more and more improved and cultivated, if these 
miasmata should prevail more and more, the valley of the 
Mississippi may be depopulated. The fog arising from run- 
ning waters, compared with this deleterious mist, is harmless, 
because, where a person is exposed to it, and puts on woollen 
garments as a protection against the dampness of the atmos- 
phere, no injury is sustained. By keeping within doors as much 
as possible, when tiiis mist loads the ail* with its poisonous quali- 
ties, by maintaining a good fire in the room, and by taking Pe- 
ruvian bark, and pearl ashes and vinegar, this enemy to life 
and health, may be baffled. 
VOL. XI. — NO. 2. 29 
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I have said that the mist iisually ascends from alluvion, 
but in some years it is formed almost wholly in the hilly 
parts of this region. Thus it happens, that in some seasons 
the sickness is confined to towns situated on the banks of 
rivers, and in our prairies; whereas in other years, these 
places are very healthy, and the sickness is confined to billy 
regions. There has been a remarkable uniformity in these 
instances, and natural causes frequently operate on a large 
scale, much larger, many times, than we seem willing to adr 
tnit. 

I forgot to say in its appropriate place, that whenever 
standing water, during our warm weather, is covered over 
with a green saim, it sends forth a fog at night, which pro- 
duces sickness, as far as its influence is felt ; and the erec- 
tion of miU dams in the immediate vicinity of nearly all oar 
towns, has proved extremely prejudicial to health. Colum- 
bus, for instance, was a hesdthy place, until ponds of stag- 
nant water made it sickly during summer and autumn. 
What effect our canal, running three hundred and six miles 
in its whole length through a rich alluvial soil, may have 
upon the thickest settled part of the state, as to the health 
of our inhabitants, time alone can determine. It always ap- 
peared to me to be desirable, that the water in it should have 
a trifling descent, say half an inch in a mile^ so that, as in 
China, there might be, a gentle current of the water in the 
canal; which would prevent stagnation. As this grand 
work is to be completed in the autumn of 1829, its efiects . 
on our health will soon be known. 

2. Atmospheric Phenomenon- 

Before a storm here, I have often noticed, in an evening 
of the latter part of autumn, and sometimes in the winter, a 
phenomenon not recollected by me to have been seen on 
the east side of the Alleghanies : Some one spot or spots 
near the horizon, in a cloudy night, appeared so lighted up, 
that the common people believed there was some great fire 
in the direction from which the light came. I have seen at 
once, two or three of these luminous spots, not far from each 
other ; generally there is but one, and a storm invariably 
proceeding from the same point near the horizon, succeeds in 
a few hours. 
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3. ReLIQUI^ DiLUVIANiE. 

These are so numerous in this state, that it will not be 
expected that I should do more in this article, than mention 
a few of them, and the places where they are found. If one 
tree furnished Mr. Schoolcraft matter for an interesting and 
valuable memoir, how shall I condense my remarks, so as 
even to rqfer to the great number of similar facts existing in 
Ohio ? In the vicinity of the Ohio river, in the counties of 
Washington, Meigs, Gallia and Lawrence, and on the wa- 
ters of the Muskingum, in Muskingum and Perry counties, 
I have carefully examined not a few of the fossil trees, there 
existing. Among them I noticed the following, (viz :) — 
Black oak, black . walnut, sycamore or button wood, white 
birch, sugar maple (acer saccharinum,) the date tree or 
bread fruit tree, cocoanut bearing palm, the bamboo, the 
dog wood, and I have in my possession, the perfect impres- 
sion of the cassia and the tea leaf! Of ferns I have beauti- 
ful impressions of the leaves, and of the bread fruit tree, flow- 
ers, fully expanded, fresh and entire ! I have specimens so 
perfect, and so faithful to nature, as to dispel all doubts as to 
what they once were. The larger trees are found mostly in 
sandstone, although the bark of the date tree, much flattened, 
I ought to say perfectly so, is found in shale, covering coal. 
I am aware that a mere catalogue of fossil trees, shrubs and 
plants, is not very interesting — ^that the Geologist wishes to 
know among many particulars, in what formation they exist, 
and the exact spot where they are found. I am in possession 
of all the particulars. Every stratum from the surface down- 
wards, has been carefully measured, in some places, to the 
depth of 400 feet, and I have correct diagrams.* The date 
is a large tree, not very tall, and having numerous and wide 
spreading branches. Nine miles west of Zancsville, lying 
on the brink of Jonathan's creek, and neai* the road leading 
to Somerset, Lancaster and Circleville, the body of a bread 
fruit tree, now turned to sandstone, may be seen. It is exact- 
ly such sandstone as M. Brongniart found the tropical plants 
imbedded in, in France, mentioned in a former number of 
this Journal. It contains a considerable quantity of mica in 
its composition. The cassia was found in such sandstone, 
in tlie Zanesville canaL The bamboo is mostly impressed 

* 1 iiave not the leisure to copy these now, and 1 may wAQt them ia a 
larger work, at gome future day. «• 
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mpon iron stone, at Zanesville ; especially the roots, and tte 
trunk and leaves, are found in micaceous sandstone. The 
iron stone is sometimes, apparently made of bamboo leaves, 
the leaves of fern and bamboo roots. It happens frequently, 
that the trunks of small trees and plants are flattened by 
pressure, and tlie bark of them partially Jurned into fossH 
coaL Thus the shale oftener contains a 6arJt, now become 
fosnl coal^ and a stratum of shale in succession, alternately, 
for several inches in thickness. 

Before I leave Zanesville, I wish to make a passing rc- 
maik or two, on the subject of finding the fossil remains of 
tropical plants here. The date, the bamboo, the cocoanut 
bearing palm, the cassia, the tea plant, &c. are found at this 
day only in tropical regions, or in a cKmate where there \% 
very little frost. At Zanesville, so severe is the winter at 
present, that the mercury sink^ several degrees below zero. 

Two questions naturally present themselves to the mind — 
has our climate become colder than formerly i or have the 
tropical plants changed their nature ^ It is known that seve- 
ral tropical plants have by degrees been removed, farther 
and farther to the north, and at length became naturalized 
to a northern climate. I refer particularly to the palma 
christi. But where is the plant which has been driven from 
our latitude to Cuba ^ I know of none. Has the climate 
of the world generally become colder, then ^, I say general- 
ly, for some countries probably have. Some writers sapposc 
that the climate of England has changed in this mannep. 
We have good evidence that during eighteen hundred years 
past, the climate of Rome and Palestine has undergone a 
great change, as the writings of Horace, Virgil and others 
of the Augustan age, clearly evince ; 

** Vides, ut altd stet nive candidnm 
" Soracte ; ucc jam siistinennt onus 
" Silvae laborantos ; geluque, 
" Flumina, constiterint acuto ? 
» " Dissolve frigus, Hgna super foco 

" Large reponens. — 

What a picture of the wmter which prevailed at Rome in 
the Augustan age .? Such a picture would now best suit the 
meridian of Quebec. In other passages of the same author, 
we learn that the snow was so deep near Rome, that the deer 
pushed it aside by their breasts, as they were pursued hy 
the dogs. Who now sees the roofs of houses at Rome, or 
even in Paris, ready to break down with snow? Ip David's 
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time there was snow in Palestine, and allusions to frost : 
snow and hail are frequent in the Psalms and in the writing's 
of the prophets. The inhabitants of Palestine are no longer 
in the habit of attacking lions in their dens " on a snowy 
day," for no such days now exist in that country. But Ita- 
ly and Gaul and Germany, and indeed all Europe are no 
more what they were in the days of David, of Horace and 
Virgil. Those vast forests, which formerly generated so 
much moisture, cold weather, snow, hail and rain, are swept 
away by the hand of man, and the climate is meliorated. 
But no such cause has operated here, and the fact being as- 
certained, that tropical plants and animals once existed all 
over the world, clearly proves that a tropical climate was 
once equally extensive. 

The supposition that these tropical plants were transport- 
ed northward by the ocean, unfortunately for such an opin- 
ion, is disproved by the fact that some of these trees, or ra- 
ther roots and a part of their trunks, stand upright* evi- 
dently on the spot where they grew, and others, with every 
root entire, lie to appearance exactly where they fell when 
turned up by the roots. Again, if floated from tropical re- 
gions, how happens it that their flowers were uninjured ?-^ 
These show all their original beauty of form ; they are fully 
expanded, and could not have been transport^ from any 
considerable distance. Scarcely a day covld Jiave interven- 
en between the period in which they were in full bloom, and 
that in which, by that catastrophe which long since over- 
whelmed our globe, they were *^ embalmed^* in the spot where 
they are now found. 

4. Primitive Rocks in Ohio. 

Bordering on the Ohio river, in the state- of Ohio, is a 
hilly region, which covers, perhaps, one third part of the 
surface of the state. Above these hills, towards Lake Erie, 
primitive rocks are found, such as granite, gneiss, mica slate, 
with imbedded garnets, &;c. It is often asked, how these 
rocks came here ? and from whence were they conveyed ? 

That they are out of place, in a region decidedly secon- 
dary and alluvial, no one can doubt. They are water-worn, 
rounded and smoothed— exactly like the pebbles in our 

* These are found in coal bedi, although not near ZanetTille. If hereaf- 
ter I find leisure to describe our coal fields, they will be noticed. 
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our alluvial soils, and like them they have been abraded by 
the stones with which they have come in contact, aided by 
the waters in which they have been immersed. That they 
have been brought hither from the north, north-west and 
north-east, appears from the following considerations : — 1. 
They exactly resemble the primitive rocks found, in several 
instances, on the shores of Lake Superior, and on the north 
side of Lake Ontario. 2. As we proceed northwardly from 
the hilly region above mentioned, they increase both in num- 
ber and size. I have seen several of them on the northern 
side of the hilly region about Hillsborough, in Highland 
county, but I never saw any on the southern side of this re- 
gion, except in the form of pebbles, in the beds of rivers 
passing through the country where the larger masses exist. 
These rocks abound most in vallies, which now are, or ap- 
pear to have been the beds of streams. Thus in the bed of 
the Whetstone, below the town of Delaware, large rocks of 
this class are seen reposing on limestone. The latter rock 
is in sitUj and abounds in shells. The stream (the Whet- 
stone) has worn itself a channel, in some places very deep, 
through clay slate, until it has been checked in its progress 
downwards by a very hard, compact limestone. In the barriers 
(improperly so called) in Madison county, none but primitive 
rocks are found, and they are used for chimneys, and for the 
underpinnings of buildings. They are sometimes used for mill 
stones, and one fragment was so large as make three mill stones. 
But by what means were they conveyed to the spot where they 
now are ? Water was undoubtedly the agent. Some persons 
have supposed that volcanoes have thrown them upon large 
bodies of floating ice ; and the theorist has, in order to sup- 
port this view, only to cover the valley of the Mississippi, 
and, indeed, the American continent with water, and then to 
form a current in the ocean from north to south, or from 
the north-east to south-west. But it is unphilosophical to 
look for more causes than are necessary. Readers acquaint- 
ed with the voyages of polar navigators, need not to be told 
that the icebergs sometimes adhere to the rocks at the bot- 
tom of the sea, and that great winds and powerful waves 
break up these icebergs, to the lower surface of which, rocks 
adhere, and that they are thus transported, until, by the dis- 
solution of the icebergs, they are precipitated to the bottom 
of the sea, wherever they may happen at the moment to be. 
Indeed, we see the same thing annually happen on a small 
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scale, on the breaking up of the ice, where it adheres to the 
beds of thf; streams. That the valley of the Mississippi was 
deposited by water, and that it is one vast cemetery of the 
beings of ages past, is proved by almost every rock found in 
this region. Primitive rocks are found in Indiana and Illi- 
nois, north of their hilly region, as in Ohio, south of Lake 
Ontario. They are also found in the state of New- York, in 
a country geologically similar in all important respects to 
Ohio, Indiana and Illinois. 
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Art. V. — Notes on certain parts of the State of Ohio, by 
Dr. S. P. HiLDRETH, o/* Marietta, in answer to queries 
by Caleb Atwater, Esq. 

(Continued from Vol. X. p. 331.) 

"Natural history of plants; whether noxious or useful, 
native or naturalized" f 

In answer to this inquiry, I can do no better than to refer 
you to Doctor Drake's " Picture of Cincinnati," where you 
Will find the most, if not all the plants of a medicinal nature 
that are to be found in this county. Among the flowering 
shrubs not mentioned by him, we have two species of kalmia, 
or laurel ; one of them bearing a most beautiful flower. It 
is found on the north sides of hills, amidst rocks and preci- 
pices. The draconitnm foetidum, or skunk cabbage, is also 
a native of this county. It is said to be a valuable medicine 
in nervous diseases. 

" Climate, meteorological observations, births, deaths, 
marriages, epidemic maladies, diseases among men and ani- 
mals, crimes, suicides." 

The climate in this county does not differ materially from 
that of the rest of the state bordering on the Ohio. Vegeta- 
tion is about a week earlier on the banks of the Ohio, than 
it is at the distance of 20 miles from the river, either north 
or south, but more especially to the north. This difference 
is attributed to the influence of the southerly winds, which 
blow more regularly firom that quarter immediately on the 
river, than they do at any considerable distance from it. 
The year 1818 has been productive of as great extremes 
in heat and cold and other meteorological phenomena, as 
any other year since the first settlement of the state. On the 
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3d of February, 1818, it commenced snowing in the nighty 
and continued all that day, until 8 or 9 o'clock in the eveJ 
ning, probably about eighteen hours. On the morning of 
the 4th, I measured the snow, and found it twenty-six inches, 
or more, on an average. The wind was moderate, and 
from the north-east and east. The snow was but little drift- 
ed, and lay very evenly over the face of the earth. The 2d 
of February was pleasant and moderate. This was consider- 
ed the deepest snow, by ten or twelve inches, that has fallen 
since the first settlement of the country. February 8th, 
snow in the morning, with high wind from the north-west, 
and very cold. 

February 9th, at 7, A. M. Farenheit's thermometer sunk 
to 20O below zero. On the 10th, at half past 6, A. M. it 
was down to 22^ below zero, in the open air, and sus- 
pended to the limb of a tree. With all this severity of cold, 
the Ohio river was not frozen across ; it was full of floating 
ice, and during the night and morning of the 9th and 1 Otli, 
threw up a continual cloud of vapour, which darkened the 
air ; and freezing as it ascended, fell again in a moderate 
shower of snow. So intense was the cold, that there was a 
continual cracking and snapping, by the contraction of wood 
in buildings and in trees. Very strong brandy, exposed in a 
tea-saucer to the open air, through the night of the 9th Feb. 
was found frozen to ice the next morning. Peach trees, sas- 
safras, and spice-bush, were either killed or materially in- 
jured, generally, throughout this county. In many instances 
the dogwood, or cornus florida, was killed. The weather 
was colder at this time, by 10 or 12 degrees, than has been 
known since the country was first inhabited. 

In Barton's Medical and Physical Journal, vol. 1st, page 
143, I find that at Gnadenbutten, on the Muskingum, the 
thermometer sunk to 15o below cypher, on the 19th Decem- 
ber, 1804, and also on the 21st January, 1805. But this 
place is considerably further north than Marietta, and the 
winters are generally several degrees colder. 

On the 23d of May, 1818, the tiiermometer, at 2, P. M. 
was up to 980 in the shade, and to 124© in the open sun. 
On the 11th and 12th of July following, it stood at 99o m 
the shade, and at 138o in the sun. The extremes of heat 
and cold in this year, were as great as are usually known in 
the United States, amounting to 121o. 
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Our epidemic disorders are those common to the eastern 
^d middle states. The measles, whooping cough, and in- 
fluenza, cfccasionaUy visit us. The whooping cough has 
been wandering throng}i different parts of this county and 
the counties adjoining, for these three years past, and 
lias not wholly left us yet. When children have been ill 
about two weeks with this disorder, it has been found that 
vaccination very materially lightens and shortens its effects. 
I have known it to have diis result^ in several instances, on 
children under my care* 

The influenza has not been gieneral through the country 
since the year 1807. At that time h overspread the United 
States. The summer and autumn ot 1607 were unusually 
siclily, through that part of the county bordering on the 
Ohio ; and not only in this county, but generallyl so 
through the whole extent of the river. The settlements 
distant from the large streams were as healthy as usual. 
The season was unusually wet, and the repeated rise and 
fall of the Ohio, and tributary streams, in the heat of sum- 
mer, leaving great quantities of mud and putrefying vegeta- 
ble substances, to generate noxious effluvia, was, without 
doubt, the cause of the sickness. The disease was a bilious 
remitting fever ; in some instances nearly approaching to the 
yellow-fever. About forty died with this fever in Marietta. 
In the country above and" below Marietta it was not so fatal. 
This place seems to have been the focus of its virulence. 
Since that time, thid town, and the county generally, has 
been healthy. In March and April, 1816, the peripneu- 
monia typhoides, or, as it was usually called, the * cold plague* 
prevailed in the northerrt part of this county, in the settle- 
ments on Duck creek. It was very mortal in its commence- 
ment, but grew more mild as the spring advanced. It was 
was also very violent and fatal in Roxbury township, on the 
Muskingum river ; about thirty dying with the disease in 
that small settlement In Marietta, only oiie or two cases 
came within my knowledge. Our disorders are mostly of 
that class usually denominated bilious, .which is probably the 
reason that consumptions are not more frequent amongst ng. 
Of those who die of diseases in this place, not more than 
one in forty is carried off by consumption. Our fevers, ibr 
the last four or five years, are mostly of the t3rphoid type, 
inclining a little to inflammatory in the winter, and more 
purely typhus in the «umnier. The disorders moft €«mmoft 
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to children, are *^ cholera'' in the summer, and <' cronp*^ is 
the winter. 

Our sheep are subject to bowel complaints of several 
kinds, mostly of a putrid nature. These disorders are osif 
My produced by improper diet, and by- sleeping on wet 
ground with their fleeces full of radn water. This latter 
cause also produces violent coughs, and sometimes real cotH 
sumptions. The best preventatives for these dismtlers are, 
fiirnishing them dry and airy lodgings, and giving wood 
ashes and tar mixed with their salt. 

Our homed cattle are subject to the bloody murrain, to 
obstructions in the viscera and bowels, like colic ; to the 
" hollow hom,^^ and to poison froraf eating ** buck eye" and 
laurel. Our cows, that drop their calves after tl^ warm 
weather commences, are particularly subject to bloody mar- 
rain. The best and almost certain remedy for this disorder, 
is giving them freely of alkalies. Pearlash, or the lye of 
wood ashes, diluted with water and mixed with their foodf ot 
poured down their throats with a* bottle, hm been Imown to 
effect 'a cure after the animal was so much reduced as to be 
toable to stand. The cattle themselves, even where they 
have plenty of salt, are fond of licking the ashes which are 
left after burning log heaps and brush, thereby indicating 
that alkalies are necessary to the preservation of their healthy 
or for preventing diseases. So well convinced of this arc 
gome of our farmers, that they are in the habit of mixing 
the salt for their cattle with an equal quantity of good cleaa 
ashes. They soon become fond of it, and lick it up as 
readily as they would clear salt. 

In the summer and autumn of the year 1813, a number of 
cattle in this county were attacked with a disease, which, so 
far as I have been able to learn, was entirely new. The 
disorder first commenced with an inclination to frequentlj 
lick or rub some part of the body. This was generally 
about the right or left nostril, or some part of the head be* 
tween the horns and the angle of the mouth. In the course 
of a few hours this desire of rubbing the affected part in- 
creased to an astonisliing degree. They would continue to 
rub themselves, as long as they could stand, until the hair 
and skin would be torn off, and the side of the head and 
neck covered with blood ; and after they were so much ex- 
hausted as to be unable to stand, they would continue to rnb, 
until the earth was torn up in a circle around them, and oit- 
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Jy Slopped with the extinction of life. The nibbing seemed 
to increase their distress, and make them bellow as if dis- 
tracted with agony. The side of the head and neck was 
-considerably swelled, but no other mark of disease could be 
tiiscovered in the bodies of several which I examined. The 
Wood drawn ^as very dark, and the «kin, in the course of the 
-disease, colder than in -health. Trepaning, bleeding, cathar- 
tics, and various other remedies were tried, but all failed* 
"Stramonium aud opium were also used, as most of them were 
affected with spasms, or convulsive twitchings, in the muscles 
of the neck and side. Death generally put an end to their 
-distress, in the course of twenty-four or thirty-six hours. The 
disease has not appeared since that year ; but had a belief in 
5vitchcraft been common in these days, some poor old woman 
would undoubtedly have been charged as the author of the 
-calamity ! 

Crimes of a very heinous nature are not common amongst 
us ; they mostly belong to the classes of petty larceny, as- 
sault and battery, &c. &c. Suicide is a very rare occur- 
rence ; I do not recollect more than one or two instances of 
the kind, in the last twelve years. 

" The state of the learned professions, of morals, of reli- 
-gion and learning ; the number of academies, common 
-schools and colleges, how supported, and the mode of in- 
struction ?" 

Considerable attention is paid to learning in this town and 
county. Some of the towns support schools nearly or quite 
all the year; and all of them have schools through the win- 
ter months. There are few children of a proper age, 
who cannot both read and write. In the township of Ma- 
rietta, for several years past, we have had two schools through 
the year, and as many as six or eight in the winter. One of 
the anuual schools has been a regular academy, in which 
were tsiight the dead languages, geogr€iphy aaad the use of 
the globes, rhetoric, oratory, fcc. Ue. In the other were 
taught geography, English grammar, arithmetic, &c. These 
schools are generally supported by subscription; the sub- 
scribers paying from two to five dollars per quarter for each 
scholar, in proportion to the branches taught. The school 
sections. No. 16, aflbrd some assistance. The rent of the 
section in Marietta, at its present valuation, affords about 
^600 per yedr. It has heretofore been firom two to jhree 
imndred a year. . 
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We have at present three lawyers, four physician^ and tw# 
preachers of the gospel— one a presbyterian, and the other a 
methodi^t. There are several retigious societies which draw 
a proportion of the rent of section 29, on which the town of 
Marietta is principally situated ; but tliere are only two wliicb 
support regular teachers of the gospel. The rent of this 
section amounts to near $600 per annum ; and is divided 
amongst the refigious societies in proportion to their nam-> 
bers. Under a statute of the state, several of the societies 
have heretofore appropriated their portion of the rents to 
building meeting houses ; and of late, one society, denomi- 
nated the universalian, has devoted its funds to the purchase 
of a libraiy on moral and religious sulyects. 

The state of morals has much improved in the course of 
a few years. To assist in the support of religion and mo- 
rality, we have several useful societies. Amongst these we 
have a " Bible Society," a ** Society for the promotion of 
good Morals," a " Tract Society," a " Female Friendly So- 
ciety for the promotion of Religion and Charity/' and a 
^' Female Society for assisting the spreading of die Gospel 
amongst die American Indians." We have also sui '* Emi- 
grant Society," for the assistance of poor emigrants. The 
members of the '< Moral Society" are the guardians, and 
were the first movers of tlie Sunday Schools, which have 
been established in this place since 1816 and 1817. 
^ " The state and number of the population at difierent pe- 
riod*? — the religious persuasions — the number of houses ?" 

The township of Marietta has so frequently, witliin a few 
years, been divided and subdivided, that it would be difficult 
to give the population in years past, with much accuracy. 
The present population is about 1500. The religious pe^ 
suasions, are Presbyterians, Methodists, Baptists, Universal- 
iaiis, and Halcyons — though this Htter persuasion has gone 
out of repute within a few years. It is about 12 years since 
they commenced amongst us. Their first leader was a 

preacher by the name of- — ; but a female teacher soon 

took the le-.id and introduced some new tenets. For two or 
three years lliey became considerably numerous in this coun-^ 
try, and several preachers sprung up among them. Their 
principal articles of faith were, tliat any one could obtain life 
and immortality who would strive therefor ; and that the 
souls of those who did not dius strive and desire, were at death 
annihilated ; or that death to them was eternal sleep. They 



Notes an certain parts of the State of Ohio. 23T 

refrained from eating any kind of flesh, and held that mar- 
riage was sinful. They also believed that by practicing this 
kind of pure life, they could at last become so perfect, as to 
live without food ; that they would not be subject to diseases 
or death, could work miracles,, and finally raise the dead. 
So strong was the belief of some of them in this doctrine, 
that one young man also lately died of debility, induced by 
putting in practice that article of their creed» which taught 
that man by faith and practice might learn to live without 
ibod, and thus become immortal. After his death, he was kept 
three or four days, in the belief that he was only in a 
trance, and that on the third day he would awake from his 
sleep, . and arise a pure and perfect creature. This sect was 
not confined to Marietta, but they had adherents in the up- 
per part of this county, on the Ohio river, and also in some 
of the adjoining counties. It was 30 or 40 miles from Ma- 
rietta, where the young man made the experiment. 

'^ Antiquities, whether belonging to the Indians, those 
who erected our old forts, or to &e French ?" 

The antiquities in this county, as far as I am acquainted, 
all belong to that ancient race of men, whose memory has 
perished from the face of the earth. You will have a de- 
scription of those in this neighbourhood in a short time, from 
Mr. B. Putnam.* About 20 years since, there was found 
on the sand bar, in the mouth of the Muskingum, a block of 
lead of several pounds weight, with an inscription on it in 
French, indicating that possession was taken of the country 
in the name of one of the kings of Franc^*-but whether it 
was Lewis XV. or XVI. I was not able to learn, nor the 
date of the inscription. It was destroyed ^veral years since, 
and the lead melted into balls. 

Fort Harmar stood on the West side of the Maskingum^ 
eX the mouth of the river.— But no remains of the fort are 
now standing, and a considerable part of the ground which 
it occupied has tumbled into tlie river, and been washed 
away. 

" Meteors, comets, eclipses, .eartliqnakes, tornadoes, tem- 
pests, fre.<;hets, inundations, volcanic eruptions, extremes of 
lieat and cold, or other remarkable evepts .'*" 

No remarkable meteors have been noticed lately ; but 
a very large and brilliant one was seen a few years ago, and it 

* See the first Vol. of the Arcbselpgia Americana fir a full account of 
theie aotiquities.-* jC4. 
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mast audoabtedly have produced a shower of meteoric stones. 
The comet and earthquakes of 1811, were seen and felt 
at Marietta at the same times, or nearly so, as 4ey were at 
Cincinnati, as mentioned by Dr. Drake in his book of notices. 
That tremendous and extensive tornado, which visited this 
country on the 28th May, 1809, commenced at Marietta, at 
4 o'clock P. M., just as the inhabitants were lesving church. 
It came directly from the west, but was attended with veiM 
and currents, varying more or less from the general coon^ 
It blew down a number of buildings, and injured several 
others in tlieir roofs and chimneys : but the greatest damage 
was done to the forests. In many places where the veins 
of wind were strongest, scarcely a tree was left stanAig 
for a great many rods in width, and for a half mile or a 
mile in length ; according as the ridges and hills gave di- 
rection to the wind — a copious shower of rain with some 
hail, attended the storm. As near as. I can recollect, the 
strength of the hurricane was past in about fifteen or twen^ 
ty minutes. 



Art. VI. — A Review of the Principia of Newton. 

Retrospective reviews of works which long since have 
passed the ordeal of public opinion, may appear useless and 
unnecessary. If the character only of such works were the 
object of the review, and that had been established by the 
grand tribunal of the public, the individual sentiment of a 
critic or a reviewer, would be of small amount ; it would 
be only as a drop, whatever its nature or quality might be, 
which must be amalgamated with, or lost in the ocean into 
which it falls. But though the character of a work be a 
principal object in reviewing it, especially if it be new, our 
opinions cannot rationally rest on the assertions, predilections, 
or fancies of a critic. General praise or censure is vox et 
praterea nihil, as to all the piuposes of mental illumination ; 
we want specifications by abundant extracts, which may ex- 
emplify the substance and manner of the author ; and a com- 
plete analysis of the parts of any great work is necessary, if 
we would form a correct judgment of the beauty and perfec- 
tion of the wliole. Considered in this point of view, reviews, 



ttepiew of the Principid of Newton: &Sd 

1;rhether of old or new works, may foe made the instmments 
of conveying knowledge to the less informed, on subjects to 
which they have no access, or which, in the works them- 
selves, would be above their comprehension. There is, 
moreover, a piurticular advantage resulting from an analysis 
of old standsurd works, which coiiMsts in comparing the in- 
ventions and tligcoveries of our progenitors with those which 
plagiaries and pretenders have obtruded on the present gene<- 
ration, as their own. It is basely iniquitous and unjust, that 
men should shine by the reflected light of others in past 
tiroes, relying for security on the general ignorance of what 
has been done in former ages. In the present advanced 
state of the sciences, one must be possessed of great learning 
to be able to detect all the sources of plagiarism : but on par- 
ticular subjects, to which he has devoted his principal ener- 
gies, it may reasonably be supposed that he is competent to 
such an undertaking: at any rate, discussion wiU elicit 
truth, the only object which a truly scientific man has in 
view. With such impressions, I enter with diffidence on the 
task of reviewing that, which acknowledgedly is the most 
stup>endous production of the human mind, which ever has 
appeared on earth, viz. the Principia of Newton. 

It is generally known, tliat before the time of Lord Bacon, 
even from the remotest period, little or no improvements had 
been made in Natural Philosophy, the cause of which is not 
attributable to the want of ardour in the ancients for tliat 
science, who, it is believed, in that particular far surpassed 
the modems ; but to an erroneous system of philosophizing, 
established by Aristotle, and the Platonic School, which 
consisted in deriving physical principles, as they had those 
of the mathematics, merely from intellectual relations. They 
did not consider, that those of the latter science were eternal 
and immutable in their nature, and necessarily connected 
with the ultimate resort of truth in the human mind, and that 
the others were contingent, and dependent only on an order 
of things externally existing, and unconnected directly with 
the iqtellectual relations of the understanding. This system, 
however, of mental physics maintained by the authority of 
names, held possession of the schools for nearly 2000 years, 
until the time of the above mentioned celebrated reformer. 
The genius of this great man first dared to break the shack- 
les, which the authority of names and antiquity had imposed 
on tbQ world. He clearly perceived that the operative prin- 
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tiples o^ nature were secrets contained m her own bosottj 
and could not be discovered by the btunan intellect but by 
diligent research ; in short that the true principles of Natu- 
ral Philosophy can be found only by experiments, and ob- 
servation of what really exists in the natural world ; that 
the high flights of the ancients in the assumption of general 
principles unsupported by facts, and in syntl^tical de&ctioiiB 
from them, ought to be discarded ; and that natural seience 
could not be improved, or advanced but by the contrary me^ 
thod of analysis, which proceeds from particular to general 
Conclusions by induction; When the general principles have 
been well established so as to bear the test of the expermen* 
turn cruets^ or so as to be expUcable only in one way, we 
may safely proceed to synthetical deductions. This new 
mode of philosophizing, received the applause and approba^^ 
tion of \A the lieamed, who were not chained to preludice^ 
br infatuated by idolatrous reverence for th^ names of Ari»- 
totle, Descartes, and others. An adherence to the Baconi- 
an method by succeeding philosophers, has in a short time 
jproduced more wonderful discoveries, than had ever befoK 
been made, or probably ever could be made by the ancient 
methods of philosophizing. But that, which has afforded to 
the author of the new system the greatest celebrity, and 
which has unfolded more profound principles, and recondite 
operations of nature in her great works, is the production of 
the great genius now before us. It was one of the first, and 
incomparably the greatest exemplifications of the excellency 
of the Baconian system. It is said by a writer in the Edin- 
burgh Encyclopedia, under the article Logic, that Newton is 
the follower of Kepler and Galileo, not the disciple of Ba- 
con. In mathematics, it is true, Newton followed, not co- 
pied, or imitated those mathematicians t but in philosophy, he 
followed strictly the Baconian system, as Will be evident to 
all, who consider the blan of the immortal work now before 
Us. 

The general outline of the work consists, first, in an 
analysis, by the most profound mathematical investigations 
of the forces, and thdlr laws necessary to produce certain 
movements of bodies, under almost every circumstance and 
condition, and the converse of this, viz. Ae nature and laws 
of the force being given, to investigate the movements of 
bodies under the influence of one or more forces. To /orw 
of fttife kind or other, and the general effect of its moAtmy 
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'are attributable almost all the phenomena of nature, and par- 
ticularly those of the heavenly bodies* Secondly, whenevei* 
investigations relative to the nature and laws of any force, 
are found to apply to the objects of the natural world, in nu- 
merous particulars, so as to bear the test of an experimentum 
-crucis, his analysis in respect to it ceases, and the author then 
safely assumes the contrary order of synthesis- This is pre- 
cisely the manner in which our illustrious plillosopher has 
conducted his celebrated work, in strict coincidence with 
the Baconian logic by induction. Wherein then consists 
the justice of the Encyclopediast's remark f But agreeably 
to our plan we will endeavour to exhibit the parts of this 
-stupendous production of inventive genius. 

It commences with what in a regular work on such topics, 
would always be useful if not necessary, viz : — The general 
and fundamental properties of bodies at rest or in motion. 
The next subject is the laws of motion, and the consequences 
of those laws as re«ulting from operative forces in different 
directions. One of these first principles, the continuation 
of motion, had been attempted to be established by a priori 
deductions from the immutability of the Deity* ; this was 
the very course of philosophy which Bacon condemns as ar- 
rogant, and beyond the capacity of any created being. 
Newton on the other hand, grounds his laws on facts and 
experience, and from them has very concisely deduced all the 
principles of the mechanical powers, so much and so uselessly 
diffused by modern writers. 

The next preliminary propositions are those which relate 
to prime and ultimate ratios, intended as the metaphysique or 
foundation of the sublime and intricate investigations of the 
subsequent parts, or body of the work. But before we en- 
ter OB those investigations, which are principally mathemati- 
cal, it may be necessary to observe, that Newton in deliver- 
ing their results, has proceeded in what is called in mathe- 
matics, the synthetical mode of demonstration. As to the 
mathematical form of deriving particular and isolated ti'uths, 
which constitute the philosophical or logical analysis, by in- 
duction, it is wholly immaterial, for mathematical analysis 
and synthesis differ in nothing except that in one case, the 

* « Atque ex eadetn immutabilitatc Dei, reg^ule quaedani, nivo lecox na- 
tone cofrnoftci possunt, qu«e sunt causec secundarie, ac particulares diverso- 
rum motuum, quos in singulis corporibuR advertimiiR.*' Hft then goes on to 
enanierate some of the laws of motion, and particolarly tbtit of tire eontiniMi* 
lioo of motion. — Det Caries* Philotophjf. 
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proposition is made a problem and the other a theorem.^ 
Newton, however, has been censured for concealing the 
means he employed in the investigation of his difficult prob- 
lems, which in the opinion of a great mathematician, must 
have embraced all the artifices and refinements of the raodr 
ern analytics. In reply to this, it may be observed, thai 
the exquisite workmanship of a great artist^ does not neces- 
sarily imply the possession of superior tools, or that his own 
genius could not supply the want of them, or of any prescribed 
rules. This observation has been remarkably verified by 
Our author. There is scarcely a page of the work now be- 
fore us, in which his inventive genius has not, while it con- 
ducted his grand philosophical analysis, developed some new 
occult mathematical relations. The principal object of the 
Principia, to use the words of Dr. Pemberton was, " to 
search out and distinguish the springs of natural operation ; a 
work infinitely more difficuh to accomplish than even the 
greatest improvements he has made in 'pure mathematics^ 
which were previously necessary, in order to his succeeding 
in his researches into the knowledge of nature ; ibr in this 
last pursuit he has given proof not only of a more unbound- 
ed invention, than is required in the subtlest geometricaf 
speculations, but has also there discovered the greatest dis- 
cernment and consummate judgment, since in his philosophi- 
cal writings, he has never once been imposed on' by a» 
hypothesis, nor by any of the various fallacies which my 
Lord Bacon in his novum organum, has reckoned up as the 
causes that had hindered the improvement of the true phi- 
losophy." To a mere mathematician, however, the great 
mathematical inventions of this- work, will- appear not 
less valuable, than those in philosophy. Among these 
we account this doctrine of prime and ultimate ratios, many 
geometrical problems of the 4th and 5th sections of the first 
book, the invention and frequent use of the fluxional calcu- 
lus, Taylor's theorem in substance, the differential method, 
and numberless minor inventions. How the inventor of 
these could be supposed to be wanting in analysis, is truly 
unaccountable. The truth is, .that he is the inventor of tbe 
analysis of infinites, of their development by his Binomial 
Theorem, and of innumerable refinements in algebra. These 
are the fundamentals of the modern refined analytics, which 
our author originated as an auxiliary to this great philosophi- 

* Vide Simson's preface to Eucid's Data. 
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cal work, for, of them, if he was not the sole, he was cer- 
tainly the principal inventor ; of his philosophy, nothing can 
be said, more or less, than that it is entirely his own, and by 
the power of truth, has subverted the Aristotelian^ Cartesian, 
and aU other systems. 

The 1 1 preparatory Lemmas in our opinion, are the most 
concise, perspicuous, and complete demonstrations of the 
vanishing ratios of variable magnitudes, wliich have ever 
appeared. The methods of Archimedes and of the ancients 
have always been considered as elegant and conclusive ; but 
they dwindle very much when compared with those of New- 
ton ; and I know not whether any of the boasted methods of 
the modem analysts would not suffer even more in a com- 
f>arison of that, which in the mathematics should ever be 
considered as the most important object, and as constituting 
its universal value, logical evidence. 

The 7th, 9th, 10th, and 1 1th Lemmas, are die foundation of 
many of those intricate theories of curvilinear ratios, and of 
the variation of curvature which, since the time of Newton, 
from his hints, have been spun out into volumes. These ulti- 
mate ratios, in the sense of Newton, are not the ratios of 
variable magnitudes dependent on one another, while they 
actually have an augmentation or diminution, for unless 
they have always to one another, a constant ratio, that ratio 
most vary from the true ratio of variation at the very point 
from whence the variation commenced ; neither is it the 
imagined ratio of the quantities, when their movements have 
actually vanished, called by Berkley, the ghosts of departed 
quantities ; but it is the ratio under which they vanish, or 
the last ratio they had before they vanished. These ratios 
are denominated by Newton ultimate, as implying that no- 
other ratio between them and their limits, can be taken. 
The limits, therefore, as approximating to them by less than 
any finite difference, are the proper, determinate, and only 
fixed ratios in question. 

The modern analytical methods, which consist in assuming 
the second term of a developed function of an increment as 
that idtimate ratio, is either a mere assumption, or it must be 
founded on the same logical principles of reasoning. In some 
parts of this work, and more particularly in the quadrature 
of curves, we have the substance of this theory of derivative 
functions, as will appear in the sequel of our review. The 
2d section^ or the first which relates to the general sub- 
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ject of the analysis offerees, is employed principally on sucb 
as are situated in the centre of the figure,^ and of consequence 
embraces all the tlieorems of circiriar motion, which had 
been before treated of by Hooke, Hnygens, and others, but 
going fkr beyond them. In this part m« demonstrated, fop 
the first time, the laws of Kepler, and the formulas for the cen- 
tripetal force as dependant on the velocity of a body, and the 
chord of curvature of the osculatory circle* The author ap- 
plies them to the principal and most elegant propositions o£ 
motion in the circumference of a circle, and investigates a 
theorem for the law of force transferred from one point to 
anotlier. We then have the investigation of the force requi- 
site for a body to move in the logarithmic or equiangular 
spiral, which constitutes the principle on which the motion of 
the apsides depends;, and, lastly, the variation of force ne- 
cessary to cause a body to move in an ellipsis describing 
equal areas about its centre. The second demonstration of the 
10th proposition is incomparably fine, and the corollary and 
scholium very important deductions. The jH*opositions them- 
selves have also a variety of valuable applications in astronomy; 
that law of force, for instance, which is necessary for a mov- 
ing body to make no deflection in its direction from the ra- 
dius Vector, is not only that from which proceeds the motion 
of the apsides and the variable eccentricity of the hinar or- 
bit, but it is that which causes any planet or comet, moving 
in an ellipsis, when it has arrived at its perihelion, or nearest 
distance from the sun, to recede from it in an equicrural 
curve, througli a deficiency of centripetal force to retain a 
body moving in a circular orbit, while it described equal 
areas in equal times '^ for that force must be in the inverse 
triplicate ratio of the distance. This ratio of force is the only 
power by which circular motion, or any equiangular motion, 
can be maintained at different distances, under the above- 
mentioned conditions. All other laws of force will produce 
different angular directions with the radius vector, and must 
ultimately terminate in an apsis or a rectilinear direction^ 
coinciding with the radius vector.* 

* The converse of this problem, vtz. that the taw of the force benign in llie 
inverse triplicate ratio of the distance, the body will move in an equiangular 
spiral, will not obtain, but in particular cases, as mav be uiferred from the 
author's 41st proposition, and is admirably illustrated by Dr. Keil, in num- 
ber 340 of the philosophical transactions. ' The curve would more generally 
be the hyperbolic spiral, the most remarkable property of which is, thatrao- 
tion in this curve will always produce equal centripetal au4 centrifoga4 
forces, and therefore the paracentric retocity is uuiforraL. • 
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Prop. 8, Prob. 3, is but a particular case of a general 
problem, which our author has solved according to the mo- 
dern analysis, in the scholium of the i3th section of the first 
book ; VIZ. by a development of the function of the ordinate ; 
and here we have the origin, and indeed the whole sub- 
stance of Taylor's celebrated theorem, which shows the rela- 
tion between the increment of a function and its different 
orders of fluxions. The second term of the development is 
proportional to the first differential ; the third term will be 
proportional to the second differential, &c. This is demon- 
strated in Newton's quadrature of curves, by Stewart, and in 
other comments on his works. Now, as the second fluxion 
of the ordinate is known to be proportional to the force, or 

generally * a — t-, the third term of the development, which 

is proportional to it, is made by Newton the expression of 
the force. If, for example, the curve be a parabola, and the 
force be supposed to act in the direction of tlie ordinate, we 

• 1 1 1 "• — 
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shall have y=a oc a a? , and y oc x , (and y a a? ,) or as 
i_ 1 

y ^, or the force, as y ^. If the abscissa be assumed as the 
ordinate to a co-ordinate axis, then x=^— — and x o: y and 

• • •• • • 

x(oc2yy)a2y, and a? 2 y y, or the force is constant, as 
we know also from other principles. Any of the conic sections 
will require the same law of force, acting according to the di- 
rection of its ordinate. If it be a higher curve of the same 
class, the force may easily be found in the same manner ; 
which solution, together with the innumerable fluxional prob- 
lems solved in the Principia, as well as in the earlier produc- 
tions of Newton, long before the forms and rules of the flux- 
ional or differential calculus were published, prove that this 
noble science owes its existence to our great author. We 
further add, that the second and third sections now under 
consideration, have originated a new science, viz. the philo- 
sophy of the heavens, denominated, sometimes, celestial 
physics, or celestial mechanics. These two sections, how- 
ever, are not considered as comprising the whole of that sub- 
lime subject, as the author himself has treated it, and much 
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less, as it has been extended since his time ; bat they are the 
first revelations on this subject, and which none but the in- 
ventive genius of Newton probably would ever have made, 
though succeeding mathemadcians such as the Bemouillies, 
Euler, De Lambert, Clairaut, and above all, Lol Place, have 
admirably improved the tools, and consequently very much 
refined the workmanship of our great author, and for which, 
I trust, they have amply been repaid by the eulogies of the 
learned world. It cannot be said, that they have, to any 
considerable extent, enlarged the philosophical or mechani- 
cal principles on which all their theories are founded. They 
are those of Newton, and no other could enable them by 
a priori deductions, to draw forth all the minute irregulari- 
ties of the moon and other sattelites, of the motion of the 
comets in their eccentric orbits, and of the innumerable 
actions of those bodies, one on another. We may here con- 
clude this number, which I much fear will prove too long for 
the reader, with a quotation firom that elegant scholar and 
great astronomer, Dr. Halley. 

'* Jam dubios nulla calligine prsegravat error. 
Quels soperftm penetrare domoe, atque ardua coeli— 
Scandere sublimis genii concesfit acumen. 
Surgite, mortales, terrenes miuite curas ; 
Atqae hinc cceliginee Tires dignoscite mends, 
A pecudum vitft longe lateque remotse/* 

(To be continued.) 



Art. VII. — Notice of a recent discovery of the fossil re- 
mains of the Mastodon. By Jeremiah Van Rensse- 
laer, M. D. 

(Read before the New- York Literary and Philosophical Society, June, 1824.) 

During a jaunt made last month, in company with Dr. 
Dekay and Mr. William Cooper, to the tertiary region of 
New-Jersey, we had the good fortune to disinter and to brmg 
to the city the skeleton, nearly entire, of a mastodon, or 
mammoth, as it is colloquially, but improperly termed. 

We were induced to search for these remains, from having 
seen lately exhibited at the Lyceum of Natural History, a 
tooth, which proved upon examination, to belong to this in- 
teresting genus, and which was said to have been found near 
L#ong Branch. 
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About three miles west of that watering place, is situated 
the farm of Poplar, occupied by Wm, Croxson, Esq. and 
owned by his father, who nearly six years ago began to re- 
claim a marsh, about a quarter of a mile from the house. 
This marsh was usually covered by about two feet of water, 
which was much increased, however, in wet seasons. The 
water was easily drained off, when, the moisture* having eva- 
porated, and the earthy particles consolidated, the surface 
sunk, very gradually, between two and three feet below its 
former level, except in those places where extensive beds of 
bog-iron-ore had been formed. These afforded an opportu- 
nity of judging pretty accurately of the subsidence of the 
present surface. 

Last year, in crossing this field formed by the reclaimed 
marsh, the attention of the proprietor was attracted by some- 
thing sticking out of the ground, which proved to be a tooth. 
He then searched a little, and found part of the head of a 
large animal, partially exposed, being covered by grass only. 
With the assistance of a spade, he found other bones, which 
he took up and had removed to his house. 

Visiting New-York this spring, he brought with him the 
tooth, which led us to enquire for the remaining portions of 
the skeleton. 

Mr. Croxson had the kindness to conduct us to the spot, 
where we soon found sufficient inducement to dig, and in a 
short time our hopes were fully realized, and our most san- 
guine expectations surpassed. In the course of that and 
the following day, we recovered all the bones of the skele- 
ton that Mr. C. had left, with the exception of two or three 
unimportant bones of a foot — unimportant, because we have 
the corresponding bones of the other foot. We were allow- 
ed by the liberality of the proprietor, to remove our treasures, 
with the exception of the bones of one foot, and some others 
which he wished to retain, and exhibit for the gratification of 
his friends. He kindly offered, however, to send them to us, 
with the addition of those which he had himself taken up.* 
We shall then possess very nearly a perfect skeleton from thi^ 
locality, vii : — 

The head much injured, and without tusks, but with two 

teeth. 

Twenty-two vertebrae, more or less perfect, commencing 
with the atlas, and terminating with the os sacrum. 

* Mr. Croxson has since sent them to the Lyceum. 
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Eleven ribs nearly perfect, and many imperfect* 

Two claviculae. 

Two scapulae. . 

Half of the pelvis perfect. . 

The bones of the extremities, with the exception of three 
small bones of the right foot, viz : — 

Of the fore extremities. 
Two ossa humeri. 
Two racUii 
Two ulnae. 
Sixteen carpal, and 
Ten metacarpal bones. 
Twenty-eight phalanges. 

Of the hind extremititsi 
Two ossa femorisc 
Two patellae. 
Two tibiae. 
Two fibulae. 
Fourteen tarsal, and 
Ten metatarsal bonesi 
Four sessamoidea. 



Recapitulation. 




Of the trunk. 




Vertebrae, 


22 


Ribs, 


11 


Pelvis, 


2 




35 


Of the fore extremities. 


64 


Of the hind, 


59 



158 
Part of the head and two teetli. 

'It is to be observed that our skeleton was found much 
nearer to the ocean than any yet discovered, and is perhaps 
to be considered as one of the most perfect that we possess of 
that immense animal. The bones near the surface of the 
field, and within the influence of frost, have all suffered more 
or less ; but as we proceeded down, they became more 
sound, and the bones of the legs and feet are perfectly solid. 
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5ind in excellent preservation. Many of them had small 
quantities of the phosphats of iroa, and of lime, and small 
crystals of sulphate of lime, adhering to them. 

Its position, corresponding with that of the skeleton found 
t)n the Wabash, was vertical, the feet resting on a stratum of 
sand and gravel, {mostly rolled qaarti,) and the head to the 
west-south-west. There is every re^on for supposing that 
the animal was mired in that situation, but at what period, 
we have no data even to conjecture. But we have authority 
for believing that the mastodon was one of the last animals 
that has become extinct. Zoologists, particularly zoological 
geologists, consider the doctrine as established, that the suc- 
cessive generations of organized beings that have dwelt upon 
the exterior of our globe, differ from the present generations, 
in proportion as their remains are more or less distant from 
the present surface ; or, in other words, as the time in which 
they existed is remote from the present day. Now, accord- 
ing to this, the mastodon differs but little from some one 
of the living generations, (which we know to be the case,) 
and the deduction is fair, that if the living animal be not 
found, of which there seems now very little probability, its 
race has not long since perished, comparatively speaking. 
This conclusion is confirmed in my own mind by our re^ 
searches after these very interesting remains^ 

Immediately under the surface, we found bog-iron-ore, 
loosely disseminated ; in other places in the field it existed in 
abundance. A soft, black, damp earth, containing vegeta- 
ble fibres, (what the Germans call geest,) continued down 
four feet from the surface. Beneath this we found a yellow- 
ish clay, tinged perhaps from animal decomposition. Below, 
thin and alternate layers of sand and black earth contiuued, 
until we met a small stratum of rolled quartz pebbles, cover- 
ing sand, on which rested the feet of the animal, about eight 
and a half feet below the surface. These layer* resemble 
those occurring frequently in Europe, and compose the great- 
er part of our sea coast, from Long-Island to the Mississippi. 
They form part of the newer or tertiary formations, and are 
evidences of the last geological changes that the surface of 
our globe has experienced, always excepting volcanic and al- 
luvial, still in daily operation. 

Of the genus mastodon, there are two distinct species, 
vk. the M • giganieum and the M. AngustidenSy distinguished, 
ais the names imply, by the size and by the confignration of 
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the teeth* Our animal belongs to the former species, o^ 
which, portions of many individuals have been found on our 
continent, and a few, comparatively^ in Europe. The beau- 
ty and value of these organic remains induced v^ to present 
them to the Lyceum of Natural History of New- York ; and 
we have the satisfaction of knowing that they constitute an 
important adiMtion to the fine collectibn of fossUs in the caln- 
net of that valuable institution. 



Art. Vni. — Account of some new Vemvian Minerals, ly 
Sigg. MoNTiCELO and CovELLi. Translated by Dr. 
J. Van Rensselaer. 

TO THE EDITOlt* 

Dear Sir, 

I sent you some time ago, a compressed account of the 
report on lightning-rods, made to the French Academy of 
Sciences, by M. M. Charles, Gay-Lussac, and de Romas, 
which you published in the 9th vol. of your valuable Journal. 
I have now the satisfaction to forward to you an account of 
«ome 7iew Vesuvian minerals, which I have translated from the 
new work, in Italian, of Sigg. Monticelli and Covelli, of Naples, 
entitled, "Prodrome della Mineralogia Vesuviana," which 
they have kindly presented to me, together with a suite of the 
newly discovered substances. 

Very respectfully, yours, 

Jer: Van Rensselaer. 
February, 1826. 

N. B. The terms describing the varieties of the crystals, 
are literally translated, and refer to the plates of the original 
work — they are exhibited here in wood cuts. 

CLASS TIL 

Species not yet classified, or altogether new. 

Breislakite. 
Specific characters. 
The appearance of this singular species, is that of abrown- 
i,sh or reddish-brown down. Under the microscope, it ap- 
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pears in form of extremely small, straight acicular crys- 
tals, of red colour, which are placed in the interstices of oth^ 
«r extremely small crystals, capillary, contorted and brown. 
Nitric acid, when cold, does not attack breislakite, but when 
heated, reduces it to a most impalpable yellow powder, which, 
on cooling, is precipitated. In the fbme of a lamp, this 
down is heated without alteration, but before the blowpipe, 
it melts into a black enameL 

Locality. The breislakite lines the small bubbles found 
in the lava of Scalla, where it is accompanied by muriate of 
copper, pseudo-nepheline, and some small yeUowish-white 
undetermined crystals* It is also found in cavities in the la- 
va of Olebano, near Pozzuoli, and is there distinguished by 
its reddish-yellow colour. 

Wollaston alone has analyzed this mineral ; according to 
•him, and our own observations, it consists of silex, alumine, 
and a little iron* 

HUMBOLDTILHITE.* 

( Umboldilite.) 

Specific characters. 

Oeometrical characters. The primitive form is a right 
rectangular prism, with a square base — the plane G being to 
B nearly as 20 to 39. 

Physical characters^ Sp. gr. is S.104 — it scratches glass, 
is translucent in mass, transparent in thin laminae — ^has a 
vitreous lustre in some crystals — fracture vitreous and con- 
•choidal — ^but the fragments are irregular acuminated pieces. 
The colour is brown, tending slighdy to brownish-yellow in 
«ome crystals. The small splinters have no colour. 

Chemical characters. Pulverised and treated with nitric 
acid, it is converted into a perfect jelly. 

Exposed to heat, the point becomes rounded without 
changing color, and preserving its transparency, but before 
a blowpipe, with a strong heat, it melts with eflervescence, 
without forming a globule. With boracic acid, before the 
blowpipe, it forms a transparent globule, which becomes 
translucent on cooling, without color. With soda it dis- 

* We have chosen ihe word Umboldilite, to distinguish it from Humbold- 
tine, (also in honour of Baron Humboldt,) which last name has been piveu 
1)y Sig". Rirero, a joxmg Peruvian, to the suboxalate of iron, found in Bohe- 
mia, with strata of bituminous wood, at a great depth from the surftK:e. 
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solves with extreme difficulty, aad ibnns a brofni opRqne 
enamel. With the phosphoric talu it diswlves wilh cqad 
difficulty, and forms a globnle, trBRtlucent under the flane, 
but cfaan^g to a brown opaque enamel on eoeUn^, owing 
to a depout of silex. 

Vartetiei. 1. It occors of the pfimitive fonn. (aee figure 
186.) 2. Peri-heiahedral. (fig. 189^ 3. Peri-octahedral. 
(fig. 190.) a. The same shortened, (fig. 191.) 4. Peri-do- 
decahedrat. (fig. 192.) a. The »ame shortened, (fig. 193.) 
5. Peri-diociahednl. (fig. 194.) 
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Also cylindrical, and \q a translucent vitreous mass of a 
greenish yellow color. 

Dimensions. The crystals of the primitive variety do not 
exceed ihrce millimetres in length, at the base, and one and 
a hair in height. The hexagonal variety is larger, having 
a length of fifteen millimetres, and a height of seven. 

Color, brown, inchning, slightly to yellowish, or greenish 
yellow. 

Locality. The humholdiie occurs in aggregate ; vii : 

I. In on aggregate coniposed of particles of zurlite, yel- 
low isli and amorphous, and i>f pyroxene, also amorphous, and 
greenish brown, the particles adhering forcibly, aod in some 
mosses iippearing united by fusion. The mass, at times, as- 
sumes the dilTerent aspects of porous and finegrained, and 
compact lava. 
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2L In a greenish brown compact rock, which at first sight 
resembles petrosilex, but is, in reality, somewhat similar to 
the aggregate just mentioned, containing imbedded nodules 
6f compact lime, of a livid brown color. 

3. In a whitish brown rock, similar to the preceding, con- 
taining fine grains of calc spar. 

4. An aggregate similar to No. 2, into which pyroxene 
enters as a constituent. 

All these aggregates are found as nodules in the matters 
ejected by early eruptions. 

The minerals most frequently accompanying this substance 
are fibrous and shining Thompsonite^-Hoiica, spin^lle, py- 
roxene and spathic carb. linfie. 

According to analysis, it is composed of 

Silex 54.16 containing oxygen 27 9 

Lime 31.67 " " 9 3 

Magnesia 8.83 ** '* 3 I 

Alumine .50 
Ox. of iron 2.00 



97.16 
Loss 2.84 



100. 

The formula expressing the chemical composition of this 
new Vesuvian mineral is 3CS-2.4-MS^. 

In order to compare the position of the Umboldilite with 
the double silicates of lime and magnesia, which it most 
oearly approaches, their formulae are added^ 

Umboldilite 3CS»-fMS» 

MeUhite 3CS+4MS+fS» 

Common pyroxene CS^-f MS* 
Malacoltie 2CS»4-MS« 

Common amphibole CS.'+^MS* 

Characters distinguishing the Umboldilite from other spe-* 
des to which it approxim^ates by chemical or geometrical 
characters. 

The umboldilite approaches, by its primitive form, the fol- 
lowing : anhydrous sulphate of lime, cryolite, cymophane, 
peridot, stilbite, dipyre, and analcime. 
The chemical and physical characters show a great difference 
between this and the first two on the list : from eymophane 
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and peridot, it is known, becaase these minerals do not 6^m 
a jelly with acids, and are infunble before the blowpipe ^ 
the umboldilite being the reverse in both points. It is difr- 
tinguished from stilbite and analcime by forming jelly with 
acids, which those minerals do not ; — and from dipyre, by its 
chemical composition — ^that mineral containing no magnesia. 
In chemical composition, the amboldilite approaches py- 
roxene, raalacolite,* amphibole and roelilite. The power 
of forming jeUy with acids, distinguishes the amboldilite 
from all these species : the facility with which it fnses, and 
its primitive form, distinguish it particularly from the three 
first. Amphibole and grammatite have a di0brent primitive 
form, and are differently affected by the blowpipe. It ap- 
proaches nearest to melilite, but is different as seen by their 
formulae : the latter being 3 C S+4 M S+fS^ — and the 
umboldilite having 3 C SH M S 3 ^ The melilite melts ea- 
sily before the blowpipe, into a bottle green glass, and the um- 
boldilite fuses with difficulty into a colourless glass. Meli- 
lite has a honey yellow, or brownish red colour, while the 
umboldilite is brown, inclining slightly to yellowish or green- 
isli yellow. 

ZURLITE. 

Specific characters. 

Geometrical Characters. The primitive form, according 
to Ramondini, the discoverer, is a cube ; but according to the 
authors, a rectangular prism of the same dimensions as the 
last. 

Physical Characters. Sp. gr. 2.274. 

It does not scratch glass — is scratched by the knife. The 
surface is rough and dull, of asparagus colour, while the 
raspings have the gray colour of clear pearl. The fracture 
is granular — lamellar, the grain fine and dull — the lamellae 
very thin and adhering to brown calc spar. 

Chemical Characters. Pulverised and placed in nitric 
acid, it effervesces instantly, and then subsides into a green- 
ish imperfect jelly. 

Before the blowpipe, the greenish splinters, which are the 
least impure, melt by a strong heat, with partial efferves- 
cence, the point changes to a greenish yellow translucent 
enamel, compact when the effervescence is finished, but vesic- 

* In the fystem of Haiijr, malacolite and pyroxene belong to the laine 
■pecies. " 
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ular if the fusion is suspended before the effervesaence ter- 
minates. The splinters washed in nitric acid, i. e* free of 
calcareous laminae, melt more easily, and with more effer- 
veseence. 

Varieties. I. Primitive. 2. Peri-hexahedral. 3. Peri- 
octahedral. 4. Peri-dodecahedral. a. the same shortened. 

Also, cylindrical, and in form of a compact, opaque mass, 
of asparagus colour. 

JDimensions. The largest crystals of the primitive variety 
are 14 millimetres long, 12 broad, and 7 high. The other 
varieties, particularly the 4th, are 21 by 15. 

Ijocality is perfectly analagous to that of the umboldilite. 

Observations. The crystals of zurlite have generally the 
appearance of gres, or sandstone. The superficies rough 
and granular, of a green colour, more or less dirty. The 
angles of the crystals are more or less rounded, so that the 
prisms pass easily into cylinders. Some crystals occur imr 
bedded in a whitish carb. of lime, which is spread thinly over 
the surface, like a varnish. 

The crystals of zurlite have a heterogeneous structure, and 
appear as if composed of umboldilite, pyroxene, and carb. of 
lime, in mechanical combination, the former predominating 
and giving the primitive form. There are some crystals 
that exhibit, in some spots, particles of pure umboldilite, and 
at others a mixture of the three species. All this shows 
clearly that the zurlite appertains to the umboldilite, of which 
it seems a sub-species. 

The zurlite was discovered by Kamondini, who published 
a notice of it in the Neapolitan Encyclopedia. 

Davina. (Davyne.)* 

Specific characters. 
Geometrical Characters. Primitive form, a regular. exa- 
hedral. 

The height of the prism is greater than the breadth. 
The natural joints are very visible. 

* In honor of Sir Humphrey Davy. 
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Auxiliary Characters. Texture laminar — the directioi) 
of the laminae parallel to the axis of the {Hrism. Ordinary 
colour ig hrown ; with pearly or opaline lustre. 

Physical Characters— Sp. gr. 2.25. The lustre is opa- 
line in the transparent crystals, pearly in the opaque. The 
colour it brown in the former, white in the latter. The tex- 
ture is laminar, the laminae being parallel to the axis of the 
prism. The laminae of transparent crystals adhere so close- 
ly to each other, as to give it the appesirance of compact tex- 
ture to the naked eye. In the opaque and translucent crys- 
tals the laminae are very apparent, and easily separated, 
^he transverse fracture is unequal,-^-^vitreous in the transpa- 
rent and translucent crystal, and dull in the opaque; The 
longitudinal fracture is laminar. 

The Davina shows double refiractioti in its kiminae. 

Chemical Characters. Pulverised and treated with nitric 
acid, at the ordinary temperature, it produces a momentary 
efiervescence, (owing to a small quantity of carb; of limej 
mechanically combined with it,) and then subsides into a 
yellowish perfect jeUy, rather cellular. 

Nitric acid in which Davina has been 4igosted^ dissolves 
when cold, about 0.50. Before the blowppe alone it melts 
with effervescence, and is reduced into a white opaline ena*" 
mel, somewhat porous. The laminae exposed to Ae simple 
flame of the lamp, do not lose their transparency, which is 
preserved even at white heat under the blowpipe* When 
pulverised and moistened, so as to be exposed on charcoal to 
the flame of the blowpipe, it mehs and forms a cellular 
enamel. With soda^ it dissolves imperfectly, and eventuallj 
forms a globule of opaque enamel. With horadc acid, ex- 
posed on platina wire, it forms a limpid colourless globule. 
With the phosphoric salts, in just proportions, it affords a 
milky opaline globule, which is opaque when warm, biu 
translucent on cooling. 
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- Varieties. I, Primitive — 

^ (see fig. 194 bis.) regulnr hexa- 

hedral prism, of which the 

heig'ht isnlways greater than 

the breadth. 2. Annular — 

L- (fig/ 195.) 3. Peri-dodeca- 

hedral {fig. 196.) a. the 

same shortened — {Gig. 197.) 
Dimensions. The usual size 
k of these prisms is 8 millimetres 
^ in length, by 4 in width ; they 
do occur 15 by 10— and the 
largest even 30 by 20% Colour 
is brown. It is found transpa- 
rent, translucent and opaque : 
"and with pearly or opaline lus- 
tre. 

Locality. It occurs in a 
rock analogous to that in which 
the Umboldilite and zurlite are 
found. These, however, very 
rarely occur with Davina. 
The crystals usually accompa- 
nying Davina, are WoUastonite, 
Garnets, calcareous spar, pu- 
mice^ black spinelle and mica. 
Distinguishing Characters. It approaches nearly to 
Nepheline, by its crystalline form, by its action under heat, 
and with acids, but has characters so marked as to distinguish 
it at first sight. 

Comparison of the characters of the two minerals^ 




Davina. 

Primitive form, regular, 
liexahedral, the height of the 
prism greater than the width. 

The natural joints, espe- 
cially those parsdlel to the la- 
teral faces of the hexahedral, 
are very apparent. 

The prisms of the seconda- 
ry form are less long than 
broad. 
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Nepheline. 

Primitive fofm, regular, 
hexahedral, the height of the 
prism less than the width. 

The natural joints are 
scarcely apparent, and only 
seen by aid of a strong light. 

The prisms of the second- 
ary form are less broad than 
long« 
33 
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The crystals arc more dull The crystals are always^ 

on the superficies, and have splendent, 
an opaline lustre. 

The longitudinal fracture The fracture is vitreoas, 

is laminar, the transverse is conchoidaU and a little splen- 

nnequal and vitreous. dent in all directions. 

Nitric acid takes up 50 in Nitric acid takes up the 

tlie 100. smallest possible quantity. 

Sp. gr. 2.3. Sp. gr. 3.27. 

With phosphoric salts, in In the same salts yields » 

just proportions, before the pearl of transparent glass, 

blowpipe, gives a milky, which becomes opaline on 

opaque globule. cooling. 

With soda it melts imper- into a glass with- 

lectly into an opaque enamel, out colour. 

Finally, the chemical composition is totally different. It 
is known from the mezotype of Hauy, because its natural joints 
exhibit the rectangular hexahedral, while the mezotype has 
the straight conchoidal prism. The fracture of the Davina 
is laminar, while that of the mezotype is vitreous— the former 
scratches glass, the latter carb. lime. 

It differs from the Thompsonite and pseudo-Nepheline. 
The form of the Thompsonite is derived from the straight 
rectangular prism ; that of the Davina from the regular hexa- 
dral. The latter scratches glass, the former fluate of lime. 
The laminae of Thompsonite lose their transparency before 
the flame of a lamp, while the Davina does not lose it even at 
a much higher temperature. 

Psciido-Nephcline approaches much nearer to Daviaa 
than to Nepheline, by its primitive form, by the disposition of 
the natural joints on the base of the prism, and by its power 
of forming jelly with acids. There are also the following 
distinctive characters. The sp. gr. of Davina is 2.03; that 
of pseudo-Nepheline is 2. 1 8. Before the blowpipe, the latter 
melts with extreme difficulty, the former very easily. Nitric 
acid takes up 50 of the Davina — not ^ part of that quantity of 
pseudo-Nepheline. By the external aspect and usual size of 
the crystals, ihey are easily distinguished — the pseudo-Nephe- 
line having an ordinary lustre, while the Davina is pearly or 
opaline. The structure of the latter is always lamellar, while 
the other is only occasionally so in some crystals. Finally 
their chemical composition is entirely different^^ 
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The Davina, according to analysis, has in the 100 parts 

"Silex 42.91 containing oxjgen 21.58 7 

Alumine 33.28 " " 15.54 5 

Lime 12.02 " « 3.37 1 

Iron 01.25 

Water 07.43 « ** 6,55 2 

Loss 03.11 



100. 



The formula should then be CS*+5AS4-2aq : i. e. one 
»lom of bisilicate of !ime, five of silicate of alumine — two 
of water. The species to wWch it is nearest allied are ad- 
4ed, with their formulae, vi«. 

Zeolite of Borkhult,=CS*+3AS- 

Prehnite of KonfoHte, = CSH2AS. 

Cavolinite f 

This species was first oflered to our consideration, as a sub 
species of Davina, and as such was placed in the series of Ve- 
suvian specimens in our collection. But in submitting some 
crystals of Davina to analysis, some of these were employed, 
and yielded a different result, having potash as a constituent. 
This led to a minute examination of the supposed sub species, 
which is now to be considered a species entirely distinct from 
Davina. The audiors publish this species as somewhat 
doubtful, not having opportunities to pursue their investiga- 
tion, before their work' appeared from the press. The name 
is given in honor of Philipo Cavolini, a Neapolitan natural- 
ist, well known; 

Specific characters. 

Geometrical characters, • Primtdve form is a regular hexa- 
hedral ; the height of prism less than the breadth. The 
prism divides with extreme facility, parallel to the axis, but 
the cleavages are very indistinct, and the mechanical division 
very difficult. 

Physical characters* It scratches glass. The crystals 
are always opaque and white : the lustre pearly or silky. 
Longitudinal fracture fibrous, lamellar, silky. Transverse 
fracture rough and unequal. Sp. gr. 2.15. 

Chemical characters. When pulverised and treated with 
nitric, or idio-cloric acid, it is converted into a perfect jelly, 
vithoat cobr. Before the blowpipe it fuses easily, with 
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eflerveseence, and forms n globule of wliite enatnri, with tbe 
aspect of porcelain. Witli the nitrate of cobalt it acquiresa 
most beautiful aiure. With phosphorvi, in proper propor- 
tions, it gives a milky button, which remains opaque; bat 
when the phosphoius is in excess, the button is transparent 
when warm, but opaque when cool. 

VarietUa. 1. Primitive. 2. Annular. 3. Peri-^ode- ' 
cahcdral. 4. Emarginate. (fig. 198.) 5. The same short- 
ened, {fig. 199.) 0. Pyramidal, (fig. 200.) 7. The same 
shortened, (fig. 201.) 



HmOuttOf 




DimeniioTu. The crystals are Hsually larger than those of 
Davioa, but those of the pirimitive and auQolar varieties are 
small, passing into microscopic. 

Locality. The Cavolinite occurs, 1st. Id the interior of 
calcareous balk, accompanied by garaets, idocrase, mica, 
and pTHinilar pyroxene, which lines tlie cavity of the geode. 
2d. in tiie centre of kidney-form aggregates, composed of 
cakareous gi-ains and mica, tenaciously adhering, 3d. 
In a pyroxenic bomb, with pumice, crystals of pyroienCf aod 
viiiified substances. 4th. In a fine grained trachyte. 

ObttrvatioTu. The analysis of the Cavoliniie, as well as 
its action before the blowpipe, leads to the presumption thai 
lius new species is a double u&ate of aiunine wd potaib. 
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and that it differs from all silicates of these bases, in having 
a larger proportion of alumine, and less of silex. The for- 
mula presentmg its composition, is A^S-f KS. This will be 
verified by chemical examination. 

Distinguishing characters. The structure, aspect of the 
crystals, and chemical composition, distinguish Cavolinite 
from Davina, Nepheline, and pinite, with which it has the 
primitive form in common. 

The primitive form, its power of forming jelly with acids, 
and its chemical composition, distinguish it from scapolite, 
wernerite, spodumene, and prehnite. 

It is distinguished from the mesotype of Haiiy, which has 
a vitreous fracture ; by having its fracture fibrous-lamellar, 
or silky, and by its containing potash, which the mesotype 
does not. 

It is known from apophylite, by its forming jelly with 
acids, and melting only before the blowpipe ; whereas that 
mineral dissolves in acids and before the blowpipe both. 
The Cavolinite has a . regidar bexabedral for its primitive 
form, the other, a right rectangular prism. Finally, the 
chemical composition of the two differs entirely. 

Christianite. 

Specific characters. 

Geometrical characters. The primitive form is an oblique 
rectangular prism, in which the inclination of base P (fig. 
202) to the face M is 94^, and to the opposite, 86 o. The 
natural cleavages parallel to M very distinct ; those par- 
allel to P, not visible. 

Physical characters. Sp. gr. 2.77. It is scratched by 
quartz. The crystals have an ordinary lustre, but are mostly 
dull on the superficies, or incrusted with a yellowish fbrown 
varnish of pumice. The transverse fracture is vitreous, tend- 
ing to conchoidal : the longitudinal is lamellar. The frag- 
ments are laminar, angular and irregular. The laminae 
possess double refraction. 

Chemical Characters, The Acicular fragments held for 
20 minutes in the fiame of the blowpipe, do not melt. 
The point most exposed becomes opaline, but resumes its- 
ordinary aspect on cooling. With phosphorus, it yields a 
button of brownish glass, which becomes opaline when cool. 
With soda it fuses imperfectly, producing an opaque globule 
of enameh With borax it affi)rds a brown, globular, opaque 
button, translucent at the edges. With nitrate of cobalt the 
mass becomes brown, tending to blueish : but the edges ex- 
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posed to a strong heat, acquire a bean^ul blue colour, witlc 
out melting. 

When pulverised and exposed, in a platina crucible, to red 
heat there ii no loss. 

The sulphuric, nitric, or idiocloric acids partially dissolve it, 
and the solution gives with ammonia, a precipitate, which 
with cobalt before the blowpipe, becomes blue. The Uquid 
deprived of the precipitate, gives with oxalic acid, a precipi- 
tate ofbrown colonr. 

Sulphuric acid acts in a singular vray on the Christtanite, 
altering very considerably the bulk, and converting it into an 
imperfect vesicular jelly. To obtain this result, it should be 
finely pulverised and washed in sul. acid, with its own 
weight of water. 

Varieties. 1. Quadri-decimal— (fig. 203)» 2. Octo- 
decimal — (fig. 204.) 3. Regular dodecahedral — (fig. 205.) 
a. Dodecahedral elon^tett — (fig. 206.) 4. Dioctahe- 
dral — (fig. 207.) 6. Dieci-sesdecimal— -(fig. 208.) 6. 
Blanted--(fig. 209.) 7. Defective— (fig. 210M 6. Bis- 
duodecimal — (fig. 211.)t 9. Heiahedral — (Christianite ?) 
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Dimensions. The large crystals are 30 millimetres ii^ 
length, 22 in breadth, and the same in thickness. Still it is 
difficult to measure them, as they are mostly broken at the 
angles, imbedded in the matrix, or covered with pumice. 

Colours. Brown, yellow and reddish. It occurs trans- 
parent, translucent, and opaque. 

Position. It is found in small geodes of granitoid aggre^ 
gates, composed principally of pyroxene and mica. Most of 
these aggregates have their interior full, or studded with crys- 
tals of other substances, passing into enamel, pumice, scoriae, 
or obsidian. Among these volcanic substances are found 
crystals of Christianite, sometimes perfect, or split, or broken 
— semi-fused externally, or covered with a coating of pumice 
or enamel. The aggregates of this nature are mostly uni- 
form or globular, and are found in the matters ejected at 
different eruptions— especially in beds of volcanic sand or 
ashes. 

The crystals most frequently accompanying this mineral, 
are pyroxene and mica — more rarely hornblende, hauyne, ido- 
crase, and meionite. These are found in the same geode 
intimately grouped with it — penetrating its crystals, or being 
penetrated by them. 

This mineral is found in the current of lava at PoUena, 
especially the hexahedral variety, which is accompanied by 
phosphate of lime, melilite, mica and quartz. 

Distinguishing Characters. Its form being derived from 
the the oblique rectangular prism, distinguishes it from 
phosphate of lime, the form of which is derived from the regu- 
lar hexahedral. It dissolves partially, the phosphate entirely 
in nitric acid. Sp. gr. is 2.77 — 2.92 ; that of the phosphate 
is 3.0 — 3.2. 

The topaz, peridot and chondrodite are infusible, like 
the Christianite, but the topaz scratches quartz, which in its 
turn scratches Christianite. The sp. gr. of topaz, is 3.5&. 
— that of Christianite 2.9. The form of peridot is a straight 
rectangular prism; that of Christianite an oblique rectangular 
prism. The sp. gr. of peridot is 3.4. The chondrodite has 
the oblique rectangular prism for its primitive form, as has the 
Christianite ; but in this the lateral face is to the base as 94^ 
to 86^— the chondrodite is 112o 12' and 67© 48'. Nitric 
acid has no power on chondrodite, but dissolves a portion of 
Christianite. The colour of Christianite is rarely yellow-— 
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that of chondrodite is yellow j or brownish yellow. F^inally, 
the infasibility of Christianite distinguishes it from all zeo- 
lites, from Nepheline, felspar and amphigene. 

BlOTINA. 

This was at first confounded with the last mentioned min- 
isral, and is separated from the conviction that its figure can- 
not be derived from the primitive form of that mineral. It is an- 
nounced as new to draw the attention of mineralogists to it, 
and to the series of Vesuvian crystals which belong to this 
species, and which distinguishes it Grom all hitherto found on 
this volcano, by its limpidity and splendour — ^by its infusibili- 
tj', and by its system of crystalization. The name is propo- 
sed in honour of Biot, a distinguished French naturalist, 
well known for his attainments in the physical sciences. 
Specific characters. 

Geometrical Characters, The primitive form is an ob- 
tuse rhomboid — (fig. 212.) The angle of P with Pj is 94^, 
and that of P and the opposite face is 86^. The other an*- 
gles are 1140 20' and 65° 40'. The face AE is rather lar- 
ger than AE'. 

Physical Characters. Sp. gr. 3.11. It scratches glass 
—•lustre very vivid — ^fracture vitreous, tending to conchoi- 
dal. Fragments angular and irregular. All the crystals 
possess double refiraction, as was verified by Mr. Biot at 
Naples. 

Chemical Characters. The acicular fragments held for a 
long time in the fiame of the blowpipe were unaltered. Ni^ 
trie acid partially dissolves it without forming a jelly. 

Varieties. 1. Bis-marginate — (fig. 213.) 2. Tri-tetra- 
hedral— (fig. 214.) 3. Sei-duodecimal— (fig. 215) 4. 
Octo-duodecimal — (fig. 216.) 5. Octo-sesdecimal — {fig. 
217.) 6. Amphi-hexahedral — (fig. 218.) 7. Amphi-octa- 
hedral— (fig. 219.) 8. Quadri-duodecimal— (fig. 220.) 
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Colours. Topai-yellow, brown, and colourless. It ii 
found limpid and transparent. 

Dtmensiom. The largest crystals hitherto found do net 
ordinarily Mceed sis millimetres in diameter. One crystal 
of the fourth variety has 12 millimetres length, 8 breadth, 
and 6 Ihickness.- 

Poaition. Granitoid aggregates of pyroxene and mica 
ttsiially contain Bioiina minted with its fragments. These ag- 
gregates are not lirui, and are found in the matters ejected 
m ditferent cniptions. The crystals are distinguished from 
those accompanying them, by their superior splendour. 

Diatinguuhing Characters. It is easily distinguished 
from those crystals which have the saiiie primitive form, as 
carb. lime, carb. of harytes, carb. of stvondan, quarti and 
chabasie, since the tliree first species are scratched by bio- 
tina, and effervesce with acids, quarts scratches it, and rhe 
chabasie fuses before the blowpipe, which biotina does nol. 

Deriving its form from the obtuse rhomboid, it is di^ 
tiuguished from the phosphate of lime, which has the regu- 
lar he\ahcdral prism. It dissolves in very smalt portion, 
while the pho::pliate of lime dissolves perfectly in acids. 

It is distinguished from peridot and chondrodite by iis 
primitive form, by the development of its secondary form, 
and by its aspect. It is known from cymophane, which 
strongly scratches quartz, while this scarcely scratches glass. 
Cymophane has the straight rectangular prism for its primi- 
tive form, while Biotina has the rhomb. 
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FoLiACEOus Copper. 

The chimnies constantly burning on the east of the crater 
of Vesuvius have furnished a - sublimation, composed of 
acicular and rectangular laminae, some of such extreme 
subtiltty and fragility, that it is scarcely possible to procure 
them entire, since they are broken by the slightest jar, or even 
agitation of the air. Viewed at an oblique angle, they, pre- 
sent the brown colour of shining steel, but seen perpendicu- 
larly, they exhibit a velvet brown. Formed in the interior 
of these chimnies, the laminae and their matrices are accompa- 
nied by muriate of soda ; and are often imbedded in this salt, 
which takes the green colour of the metal. The matrix is 
iisually an aggregate. 

The thickness of these leaves is about 4 lines, resembling 
similar plates of gold or silver, but are much more frangible. 
They dissolve quickly in nitric acid, without a residuum, 
imparting a beautkul green colour, which is changed to in- 
digo blue by the addition of ammonia ; a certain indication 
of copper. An exact analysis of the sublimation has not 
yet been made. 

It appears probable that this metallic sublimation is not 
produced by heat solely, but is favoured by an arid, which 
readers the metal fragile. It is so intimately combined with 
muriate of soda, as not to be freed from it by washings with 
distilled water. Still it may be doubted if either the muriatic 
or die arsenical acid is concerned in its formation. The 
authors will institute experiments to ascertain that point. 



i^ Sarnei cm BuiraeiBm Jtnmab m^ iini^^ 

Art. IX. — An arrangement of ike genera of Bairacum 
Animals'^ mth a description of tke more remarlcahle spe- 
cies ; including a Monograph of the DotdUjul Reptih. 
By D. H. Barnes, A. M., Recording Secretary of the 
New- York Lyceum. 

(Rpad bfefore the Lyceum, July, 1826.) 

Thr distribtttion of the class Amphibia^ or R^jtib, inta 
four orders, affords a fair example of the exact method of 
modem science. A tortoise^ a lizard; a snake, and a frog, 
are objects familiar to all ; and these animals beini; assumed! 
as tlie types of the orders, give a natural chie to guide us m 
our investigatious. It is in this department that the chief la- 
bor remains to be done, in order to illustrate the natural pro- 
ductions of the Western Continent. Our reptils are nume* 
rous, and some of them are peculiarly interesting. We 
have, in our waters and marshes, nearly all of that singular 
family, which have been supposed to possess a double set of 
respiratory organs. Most of ^ese have lately been subject- 
ed to the strictest scrutiny ; and to bring together the scat* 
teredrays of light, and give a cTear view of the subject, is 
the principal dengn of Siis paper. It was written for the* 
purpose of fixing the author's own views of an obscure and 
intricate subject, and it is pubfished widi the hope that it may^ 
be useful to others. A catalogue even of Ae S3rnonyms can- 
not be unacceptable ; for, if properly arranged, it will fa- 
cilitate the labor of future inquirers. 






REPTILS. 

Order 1. — Chelonian. 
Characters. Four legs, a tail and shell. 
Examples. Tortoises and Turtles. 

Order 2. — Saurian. 
Characters. Four legs, a tail and scales. 
Examples. Lizards and Croco^es. 

Order 3. — Ophidian. 
Characters. No legs, a tail and scales. 
Examples. "Serpents. 

Order 4. — Batracian. 
Characters. Legs, but no scales or shell. 
Ewoffiples. Frogs and Salamanden, 
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Methodical Table of the Fourth Order. 

BATRACIANS. 
First Division. — 

Nostrils, but no spiracles. 

* Branchue and tail deciduous. 

(a) No teeth in either jaw. 

1 Genus. — Bufb. 

2 Genus. — Pipa. 

(b) Teeth in the upper jaw. 

. 3 Genus. — Uyla, • 

4 Genus. — Rana. 

* * Branchue deciduous^ tail persistent. 

(c) Teeth iq both jaws. 

5 Genus.— -Salamandra. 

Second Division. — 

Nostrils and spiracles. 

* • * Branchial opercula and tail persistent. 

6 Genus. — Menopoma. 

7 Genus. — ^Amphiuma. 

* • • • Branchue and tail persistent. 

(a) Opercula subdivided. 

8 Genus. — Siren* 

^ Divisions simple. 
Species. — S. Striata.* 
^ ^ Divisions coinpound. 
Species. — S. Lacertina. 

(b) Branchiae compound and fimbriated. 

9 Genus. — rProteus. 

* Since this paper was read, the Annals of Philosophy for September, hav^ 
been received, in which the name Pteudobranehiu is proposed, bf Mr. Gray, 
as a genus to include this species. The adoption of a new name in this case, 
does not appear to serve any useful purpose. 

^dddiiional note eommunictUtd by the authcr, Aug. 15, 1826. 

The delay in the printing of this paper, has given the author an oppor* 
tanity of Announcing, in this place, the discovery of anotqer new species 
OF SIREN, by Capt. LE CONTE. It belongs to this section, and is called 
by its discoverer Siren Interhkdia. In its color it resembles the Laeer- 
tinOy and in its gills, the Striata ; but it has peculiar chara<;ter8 of its own, 
which will be explained at length in a paper soon to be published in the 
Annals of the Lyceum. Length about one fbot, inhabits the Southern states 
in large numbers. Specimens are preserred in tlie Cabtnei of tiie Lyceum, 
Ji%, AqimIs of the LycewBi Vol. 2, fig. 1, 
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In this arrangement it will be percrived ihat the divis- 
ions depend on the presence or the absence of spiracles and 
tail. The Jirst sit genera agree in having ybicr toes on the 
fore feet| and Jive on the hind feet. The last four agree in 
liaving nostrils and spiracles^ or openings through the sides 
of the neck, like the gills of fishes. AU, extept the eighth 
genus, agree in havingybur hgs^ and divided toes, generally 
without claws. l'he^^r«^ Ate ha;ve gills in their young state ; 
and the gill-openings entirely closed, in their adult state. 
The sixth and seventh, have the gill-<^nings permanent, 
and covered by a simple, entire flap. The eighth Genus (^) 
has the operculiMi trilobate, and each lobe entire. The 
eighth genus (^^) has the opercalum trilobate and each lobe 
divided into small paru, fr«;m five to ten in nnmber, which 
lie parallel to each other. The ninth genus has the branchiae 
large, projecting, subflividoil, and ramified into numerous 
capillary processes. All, or nearly all, of this family of rep- 
tils, have teeth in the pnlate ; the use of which is to triturate 
their food while die moMth is closed ; for, while the mouth is 
open, they are unable to breathe, and presently die, if they 
are prevented (nvu closing their iaws. They all agree in 
being naked, that is, externally unarmed with scales, crust, 
or shell. They all appear to be innocent while alive, and 
innoxious as food. 

We procecie to the description of genera and remarkable 
q>ecies in the order above wiitten. 



BATRACIANS.^ 
First division. — Nostrils, but wo spiracles. 

* Branchiae and tail deddiious, 
(a) No teeth in either jaw. ■ 

1 GENUS.— BUFO. Toad. 
Body warty and thick. 
Legs four, short and clumsy. 
Toes four before, separate and pointed. 
" five behind, palmate or semi-palmate, 
and sometimes, the rudiment of a sixth. 
Figures. Daudin. Ran. p. 71. Kept. 8. p. 137. 
Synonyms. Rana bufo. Linn. 

Le Crapaud. Laclede* 

* From B«r/N^, ▲ rBoe, mimalf like 'firo(f . 
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DESCRIPTION AND HABITS. 

Toads produce eggs in a long double chain. They are 
hatched and continue in water during the tadpole state. — 
They inhabit dark and damp places. They feed on insects 
and fetid plants. They frequently assume different shades 
of color, in a short space of time. They seize their prey with 
a motion so quick as to be* almost imperceptible. They 
climb soft and rough surfaces with facility. They leap com- 
monly, tho with much less agility than frogs; and they 
crawl only where leaping is impracticable. Tho their 
warty and hideous appearance generally excites disgust, from 
the idea of their being poisonous, yet they are perfectly inno-' 
cent, and in some countries are used for food. (DaudIxV.) — 
They live to a very great age, and have been known to fre- 
quent the same place for nearly forty years. Most authors 
agree that credit is to be given to the accounts of their being 
found inclosed in wood, mortar, and even rocks. 

REMARKABLE SPECIES. 

Rana Marina* Gmel. Fig. Daudin 37. This is the largest 
known species. Length 8-10 inches without the legs. 

Rana Comuta. Homed Frog.* 

Head and throat very large, with a large conical tubercle 
over each eye. Daud. 38. Seba 1. 72. 1. 2. This toad is of a 
hideous and deformed aspect. The mouth opens to half the. 
length of the body« The body is covered with sharp spines^ 
and striped and speckled, with yellow, gray, brown, and 
pearly. 

Rana Margariiifera. This toad has, behind each eye, 
a crest which is stiff, curved and elevated. 
Daud. 33. Seba 1. 71. 6. 7. 
Remark. The generic name of all the preceding shoufd 
be changed to Bufo ; they would then stand correctly thus^ 
Bufb marinus. 
Bufo cornutus. 
Bufo margaritiferus, etc. 

2 GENUS.— PIPA.f Surinam toad. 

Body, of the female, with cells on the back. 
Legs four, of a moderate length. 

Toes, four before, and each subdivided into four small parts. 
" five behind, broadly webbed or palmate*^ 

* The reptil of oui- wegteni country, called Homed Frogj is a Saurian, 
described by Dr. Harlan under the genus Agama. 
t From pipare^ to cluck ai a ben. 



kHi Bomet on Batradan Animah and dombtfid Hqptitt 

Figures. Brewster's Encyclopedia, pi. 298, fig. 21/ 
Shaw's Zoology, Vol. 3, pi. 31. 
Seba'sMus. 1. p. 121, t. 77 f. 
Stewart's Elements, pi. 5. f. 2. 
Synonyms. Rana Pipa. Linn. 

Bufo dorsiger. Daud. and Brewster* s Encyd 
Rana seu Bufo Surinamensis. aliorum. . 
Pipa. Laurenti and Merrem. 

DESCRIPTION AND HABITS. 

Body flattened horizontally ; head larg^ and triangular ; 
bo tongue ! (CuviER.) eyes small, and placed near the edge of 
die upper jaw ; toes, of the fore feet, divided into four small 
toes, and these again subdivided. Inhabits Surinam, in ob- 
scure places under houses. When the eggs are laid, the male 
collects the mass, and, with his paws, spreads it oyer the 
back of the female. The eggs are received into little cells 
or openings in the back of tlie female, and then fecundated, 
and closed up by the male. The female betakes herself to 
the water. The eggs are hatched and pass the tadpole state 
in the cells, emerging perfect animals after a period of 
twelve weeks ; during which time, the female remains in the 
water, and at the end of it she returns to land. She is said 
to produce young once only, but at that time she may bear 
seventy-five, which are all hatched within the space of five 
days. The natural deformity of this animal is rendered still 
more disgusting by the swelling and opening of the cells on 
the back. These cells present to our view one of the most 
remarkable instances of animal economy yet known. The 
throat of the male is furnished with a large, bony, triangular 
box, with a movable and bony apparatus for closing the bron- 
chise. The animal is described like the Siren lacertina^ and 
the axolotl as having small claws ; but Cuvier says of the* 
latter, " Les doigts se terminent comme ceux de la sirene 
par des phalanges plus pointues, mais aussi sans angles*^ 
Humboldt's Voyage, 1. 11 2. I believe that the whole fami- 
ly are destitute of proper nails ^ tho the phalanges are pointed, 
hard, and frequently of a darker color than the other parts. 
Length of a full grown male, 7 inches. 
" of a female somewhat less. 

Of this very remarkable genus, the above is the onlj 
known species. 
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(b.) Teeth ia the apper jaw. 
S GENUS.— HYLA-* Tree frog, or Tree toaik 

Legs four. 

Teeth, one row in the upper jaw. 

Body tapering, skin viscous. 

Toes before four, and behind five, all furnished 
i^'ith lenticular tubercles beneath. Toes of the hind feet 
>e mi-palmate. 
Figures. B. Encyc. 298. d^. 19. Dwadin, saepe. 
Synonyms, Hyla. Laurentu 

Rana arborea^ Linn* Calamita. Schneider, 

Ranunculus viridis. Raj/. .Rana tinctoria. Shav\ 

La Rainette. Lacepede. 

DESCRIPTION AND HABITS. 

Body granulated beneath, assuming various colors, taper- 
ng behind, smooth and viscous, emitting a pungent scent ; 
egs long, toes not properly webbed, furnished beneath with 
I round tubercle to eacb, by which the animals are enabled 
» adhere to the surface of even the smoothest substances* 
They appear to change their color voluntarily. They live 
m trees, to which they adhere by their tubercles, aided by 
lie viscous matter which the toes secrete, and wliich, more 
yr less, covers the whole body. It is supposed that they 
liave also the power of exhausting the air from under their 
tubercles, and are thus assisted by the pressure of tho atmos- 
phere ; for, when viewed through glass, to which they adhere, 
they are seen to have their tubercles flattened. They croak 
much during rainy weather, especially in tlie foi-e part of the 
evening. They copulate in April, and the young become 
perfect in Augustl For a particulm- description of North 
American speciesf see Annals of the New- York Lyceum of 
Natural History, vol. 1. p. 278. 

4 GENUS.— RANA. FroxjI. 

Body smooth. 

Legs longer than the body.- 

Toes before, four, slender, cartilaginous, clawless. 

" behind, five, palmate. 
Teeth, one row in the upper jaw. 

* From iXv, a wood or gro%e. 

t By Cnpt. John Lc Contc, of the U. S. Corpi of En^HMerf^ 

VOL. XI- — NO. 2. 2S . 
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Figures. Daudin. Ran. p.. 45. Rep. p. 87. 
Latreille^p. 136. 
Dumeril. ZooL p. 91. 
Schneider. Hist Amph. p» 111. 
Synonyms. Kana of authors. 

Grenouille. French. 
Frosch. German. 

DESCRIPTION AND UABrTS* 

Body smooth and somewhat sUmy. Legs long and ath- 
letic. Skin commonly of various colors. Frogs are very ac- 
tive animals, either on land or in water. They leap when 
pursued or disturbed, apd if near the water they dive. Whea 
caught by the hand, tliey forcibly emit their urine, which b 
fetid and offensive. They produce their eggs in a large mass; 
breed in the water ; and the young become perfect, in about 
two months. After a rain, they frequently come abroad m 
great numbers. They feed on worms, spiders, and insects; 
and even fishes are devoured by the larger species. They 
are eaten abundantly, in various places ; particularly, we are 
told, at Vienna^ where a scarcity of them would be an alaroh 
ing public calamity. They are devoured by serpents, pa^ 
licularly by the garter snakes. (Coluber sauritOy et Colvr 
her sir talis.) 

When they find themselves pursued, they make prodigioas 
leaps, and evince great terror ; but when seized, they become 
perfectly quiet, and seem insensible of their danger. The 
snake seizes the frog by one of his hind feet, and very grad- 
ually draws it into his mouth. When he comes to the body, 
if not frustrated in his design by the largeness of his prey, or 
hy accident, he draws in that also ; and the other leg, invert- 
ed by the side of the body. When he comes to the fore legs, 
as they are both to be swallowed at once, he is frequently 
compelled to wait a long time before he can accomplish his 
purpose. When discovered in this situation, the snake and 
the frog appear, at a little distance, to form but one animal, 
resembling a Siren, with t>yo legs close to the head. If the 
snake is now struck, the frog escapes. When a frog has 
been swallowed, the snake appears very much distended in 
the part where the prey remains, and it is said that the frog^ 
is sometimes extracted alive. It would seem very remark- 
able that snakes can manage to swallow frogs whose bodies 
are three times the circunoference of their own, did we not 
know that their mouths and throais are very extensiL 



IBannei <m Batracian Anvmah and doubtful R^p&h* 2t$ 

In the opening of the spring, froigs emerge from their bru* 
mal retreats, and make a most tumultuous iioise at night, 
croaking so loud as to be heard a mile off. 

The story of the Windham irogs is famous in the Northern 
and Eastern states. It is variously told in pros<^ and verse, 
and is, in substance, as follows. A mill pond was drained 
in the night The frogs disturbed, set up a very loud croak- 
ing, by which the inhabitants were terribly alarmed ; sup- 
posing that the day of final doom and retribation had arriv- 
ed. Each, in his fright, fancied that he heard himself called 
by name, and accused of various crimes* Some confessed 
their secret sins and begged for mercy. Some promised 
restitution, and others acknowledged their accusations, and 
lamented in despair. All was tumult and terror, until the 
morning revealed the cause. The self-convicted criminals 
became the objects of unceasing ridicule. 

REMARKABLE SPECIES^ 

The most remarkable species of frog is the Rana para- 
doxa, or Proteus frog of Surinam, which was supposed to 
turn into a fish, and is recorded by authors as having a tail 
This is now well understood to be a mistake. The tadpole 
is enormously large in proportion to the fully developed 
loiimal, being eight inches long and three and a half inches 
broad, while the frog is but three inches long, and one inch 
broad. 

Figures. Of tlie animal nearly perfect, 
Brewster's Encyc. 298 f. 20. 
Of the tadpole 295 f. 17. 
Seba 1. 78. 

Daud. Gren. 22 and 23. 

This frog is called, by the inhabitants of Surinam, JaJcie* 
Rana taurina, Cuvier, Rana pipiens, Daud. The Ameri- 
€an Bull "frog is one of the largest species yet discovered. 
Catesby, 2, 71. 
Daud. . 18. 

In the four genera jast recited, the eggs are fecundated 
by the male, afler their emission from the body of the female. 

HYBERNATION. 

All the animals of the genera now enumerated, which Hve in 
the cold or temperate parts of the earth, appear to have simi- 
lar habits of hybemationi They retire to the water, or to 
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-&e mud, er enter into boles and crevices, and there pass^ the 
winter m a torpid state. In this state they appear to peiuaun 
stationary', needing neither food nor air, and neither increas- 
ing nor difnini'shing in size. They have been dug out of the 
earth in situations where they must have been confined (or 
years, and perhaps lor ages* 

* * Branchiae deciduous^ tail persUtent^ 
(c) Teeth in both jaws. 

5 GENUSw— SALAMANDRA, salamanders 

Body long and tailed. 
Legs four, rather short. 

Toes, four anterior, five posterior, without claws^ 
Skin smooth and scaleTess. 
Figures. Sonnini and LatreilTe Saepe. 
Synonyms. I acerta Saluinaudra. Linn. 

Triton. Laurentu 
Water Newts. Water Lizards. EvetsorEbbe(fc 

Salamanders have a lengthened body, four feet and a long 
tail. They resemble lizards, and were so arranged by Lwine, 
but thev have 'all the characters of Batracians : head flat- 
tened ; ear concealed under the skin ; jaws furnished with I 
numerous small tectli, and teedi in the palate ; skeleton with 
movable rudiments of ribs. They respire by gills wbei 
young : in their mature state the gills are obliterated, and 
they respire by lungs, like frogs. They are all spawned in 
fresh water, but a part of them usually live on land. Hence 
they are divided into two great families, as follows : 

i. LAND SALAMANDEKS.— SALAMANDRiE. Laurentu 

The&e animals have a flattened fin-tail when young, and 
they then reside in the water. In mature age, they resid« 
principally on land, and have a round tail. They are pro- 
duced alive, the eggs ha\ang been fecundated in the body of 
the female, by means of a milky fluid emitted into the water. 
When the tadpole drops his gills and fin-tail, he leaves tk« 
water, and becomes a land animal. The land salamander 
gives rise to the fable of living in fire, because when he ij 
placed in it, he exudes a milky juice, which for a short time 
resists its action* What b more remarkable, is the opposite 
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quality of being able to resist cold, and to revive, after hav- 
ing been for a long while pressed under the ice. 

2. WATER SALAMANDERS.— TRITONS. Laurenti. 

These have, permanently, a vertically compressed tail. 
The male, during the pairing time, in the spring, has a crest 
and other ornaments, by which he is eminently distinguished. 
Several water salamanders have, of late, been described 
by different authors, under various other names. The 
cause of the mistake seems to be, that the animals were im- 
mature, not having dropped the deciduous organs. Und«r 
this description may perhaps be classed the following animals, 
which are believed to be, 

Water Salamanders not fully evolved. 

Sir€ne opercul6e, PaJisot de Bauvois^ 

Am. Phil. Society's Transactions, vol. 4. 

Quadruped Siren of Barton. (CuviER.) 

Proteus Neo-Caesariensis of Prof. Crreen. 

Jour. Acad. Nat. Sci. Philadelphia, vol. 1, p. 407. 

Several other reptils have been supposed to belong here, 
which are now described a& mature animals, for reasons giv- 
en under the genus Proteus. 

REMARKABI^E SPECIES* 

The species of this genus are very numerous in our coun- 
try ; so much so that it may be called the native region of 
Salamanders. If time and circumstances permit, a mono- 
graph of this genus may be expected hereafter. In the 
mean time the following remarks are submitted to the scien- 
tific readers of this Journal,* on the very remarkable species 
discovered and described by Professor Savi, of Pisa, and by 
him denominatedj 

SaLIMANDRA rERSPICILLATA, 

Bibliotica Italiaoa No. 65. {Rev. Encyc.) 
This very singular animal is preserved in the Cabinet of 
the Lyceum, having been kindly sent by the discoverer. It 
is not a salamander, as that genus is limited in this paper, 
for it has four toes on the hind feet, f"" palmis plantisquc 
tetradactylis,^^) contrary to the analogy of all the five pre- 
ceding geners^. But this is not all. It has knotty or spi- 

* Sec Tol. 6, page 174 
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tlpoM protaberances on all sides of the tul» showing a reaenn 
blance, dbtaat indeedy to the Slellios ; tmd smaH scales on 
the body» and a chain-like process down the back : in all, 
SBch an approach to being armedj that it can hardly be de- 
nominated naked. The general appearance of the animal 
is like that of the salamanders. Body slender, tail long, 
loi^ue and t^th like those of the salamander ; top of the 
bead widi an irregular white spot ; badL dark brown ; belly 
white, with dark brown or black spots : under jaw white ; 
scale* i>ery miniUe ; a chain-like process down the spine, and 
on the tail, which is also furnished with elevated knotty pro- 
tuberances on all its sides ; head .broad ; toes four before, 
four behind. Length three inches, tail hal£ I should think 
that it might have been made a separate genus. If the char- 
actors of the specimens generally are consonant to this speci- 
men, the animal ought to be called by a new generic name. 
It might be called Seiranota, from the ckmanrwork on the 
hacky and CoNDTLURA, from its knotted tail. Seinmota 
amdylurOf or, reserving Savi's specific name, though an un- 
happy one, because it is indistinct, SeiranSta perspidllata. 
Kaotty-taikd chain-back. Inhabits the Appenines of Tus- 
cany, «ul especially at MngeUo* Dr. Pavlo Savi. 

Second division. — Nostrils and Spiracles. 
♦ • » Branchial operciila and tail persistent. 

6 GENUS.— MENOPOMA. Harlan. 

Legs four, short and strong. 

Toes four before, five behind, all without claws. 

Teeth, two rows above, and one below. 
Figure. Annals of the Lyceum, pi. 17th, vol. 1. 
Synonyms. Protonopsis horrida. Barton, (Le Conte.) 

Salamandra horrida. Barton. 

Salamandra gigantea or maxima. Barton. 

Salamandra AUeganiensis. Michavx. 

Salamandra des Monts AUeganiens. Sonnini and 
Latreille. 

Abranchus Alleghaniensis. Annals, 1. 233. 

Mcnopoma Alleghaniensis. Annals, 1. 271. 

Molge gigantea. Merrem. 
Hell-bender. Mud-devil. Ground-puppy. Tweeg., Young 
Alligator. Vulgo. 
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Erroneously supposed to be the same as the Proteus of the 
Hiakes, by Dr. Mitchill. And also by Cuvier, in his late 
work on Fossil bones. 

The Triton Alleghaniensis by Daudin. 

The Triton Lateralis by Say, (Notes on Prof. Green's 
paper ) that is, the T. Lateralis is supposed to be the young 
of this animal. They have been shown by Harlan to be dis- 
tinct. 

DESCRIPTION AND HABITS* 

This animal is remarkably thick and chubbed. Legs 
short and strong, with the two outer toes of the hind feet pal- 
mated, and the outer edge of the feet fimbriated. Head 
broad ; nostrils prominent ; mouth wide ; body slate co- 
lored, with dark spots, and a dark line passing through the 
eyes ; tail vertically compressed and nearly as long as the 
body. By having the spiracles covered with a simple flap, 
this animal is distinguished from all others of the family, 
except the Amphiuma ; and from this, by having a greater 
number of toes. The number of toes will always distin-^ 
guish this animal from the Proteus of the same waters, 
with which it has so very often been confounded that 
it is nearly impossible for any person to distinguish them 
by what is found in thie books. Even the ablest naturalists 
have been misled, and until the publication of Dr. Harlan's 
paper, these two animals were very generally supposed to be 
the same. One reason of the mistakes so often made is that, 
though frequently seen, the Menopoma is seldom taken ; oiy 
account of the terrible aversion that prevails among fisher- 
men against an animal of an uncouth and revolting figure, la 
which they have given an approbrious name, and which 
they believe to be poisonous. The Menopoma always reside? 
in the water, eats flesh, is very voracious, sparing nothing 
which he can devour. He inhabits the Ohio and Alleghany 
rivers, and grows to the length of two feet or more. 

7 GENUS.— AMPHIUMA. Garden. Linn. 

Legs four, slender and boneless. 

Toes, two before and two behind, without joints or claws^ 

Teeth, two rows above and one below. 

Figures. Annals of the Lyceum, vol. 1 . pi. 22. 

Journal of the Academy of N.S. vol. 3. page 5& 



HBO Bnrnes (m Batracian Animali and douitjul llipii^ 

Synonyms. Chrysodonta Larvaeformis* MitchilL Med- 
ical Recorder, No, 19. 
Amphiuma means. Linn. Garden. 
Quadruped Siren. Barton? (Cuvier.) 
Congo snake. Viilgo. 

DESCRIPTION AND HABITS* 

bead rather long, tapering, depressed, serpentlike ; mouth 
extending half the length of the lower jaw ; a single row of 
teeth in the lower, and two rows in the upper jaw. The 
points of the teeth are somewhat flattened, and turned back- 
ward, reflecting the golden rays.* The teeth, of the outer 
row of the upper jaw, are attached to the inner surface of the 
jaw, and not inserted. The inner row divides the roof of the 
mouth into three nearly equal parts, making four ranges or 
files counting across the Jaw. This is perhaps what Garden 
meant by saying that it had four rows of teeth in the upper 
Jaw. The upper lip covers the under one, and has the nos- 
trils at its extremity. The general appearance of the ani- 
mal is serpentlike. The legs are very small and placed very 
far asunder. They have no proper bones, or feet ; and hav- 
ing only a simple division of the extremity without claws, or 
even proper toes, they would seem to be of very little use in 
the economy of this singular animal. It is found in the 
southern states, particularly those bordering on the Gulf of 
Mexico. It lives in ditches and stagnant waters. It burrows 
in the mud, passes the season of Hybernation below the reach 
of frost. It can live on land. It grows to the length of more 
than three feet. Its color is a dark brown, with a bluish 
tinge on the sides, and the belly rather lighter. Several spe- 
cimens are preserved in Dr. Mitchill's Cabinet, also in the 
Philadelphia Museum, under the name of " Amphiuma 
Means. GardenJ*"* 

Remarks. The two genera of animals last named, agree 
in having openings through the sides of the neck, somewhat 
resembling the gills of fishes. These openings are called 
spiracles, tho the use of them, in the animal economy, is 
not well understood. The spiracles are covered by a simple 
smooth-edged flap, or operculum. The Amphiuma is the 
animal that a German traveller, cited by Rusconi, saw in Lon- 
don, and pronounced to be a four-legged Siren, thence af- 

* Hence the name given by Dr. Archill, from jtPfw*' «' oiws. 
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Srming that the Siren was only a larva, Cavier has answer- 
ed this objection, in his late work on Fossil bones. 

• # # # Br<mchia and tail persistent. 

(a) Opercula subdivided^ 

9 GENUS.— SIREN. Linn. 

Body long and serpentine. 
Legs two, anterior. 

§ Divisions of the opercula simple. 

Spbcies.— Siren Striata. Le Conte, 

Toes three, without claws. 

Teeth, none in the jaws. Teeth in the palate ? 
Figare. Annals of the Lyceum, vol. 1. pi. 4. 
Synonyms. Pseudobranchus. Oray. Guana. Vulgo% 

DESCRIPTION AND HABITS. 

Color dusky, with a broad brown stripe on each side, and 
another paier one on each side of the belly ; beneath, speck- 
led with brownish white ; tail compressed, ancipital ; sides 
marked with transverse furrows ; spiracles, three on each 
side, with a fleshy trilobate covering ; the lobes entire and 
naked ; body covered with a thick mucus. It inhabits the 
mud of swamps, and does not burrow in the ground. It is 
perfectly mute, swims with tolerable agility, but can make 
Bttle if any progress on land. When taken out of the water 
it soon expires. It is rarely found. It grows to the length 
of nine inches, and is proved to be mature by being found 
full of spawn. It has been compared with the young of the 
Siren Lacertina of the same length, and found to difler per* 
manently from that species. The S. Lacertina retaining its 
characteristic marks from youth to age, cannot be confound* 
ed with the present species. Both specimens are preserved 
in the Cabinet of the Lyceum, the gift of Captain Le Conte, 
who discovered and described the present species, and from 
whose paper this description is principally taken.* 

^ ^ Divisions of the opercula compound. 

Species. — Siren. Lacertina. Linn* 
Toes,four,t cartilaginous rather than horny, at the point*! 

* Sec Note at page 269. 

t Cut. Reg. An. sayg^re. 

X See extract from Cuvier, under the gentit Pipa 

VOL. XI. — NO. 2. 36 
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Teeth, none in the jaws ; in the palate, nunterous, disposed 
in oblong plats on each side. 

Figures. Linne's Dis. on the Siren, fig, c. (Upsal, 17664 

Stewart^s Elements of Natural History, pi. 5, fig. 4.* 

Brewster's Encyclopedia, jfl. 298, fig. 24. 

Shaw's Zoology Amph. pL 138. 

Rees's Cyclopedia, art. amphibia, pi. 6, fig. 1. 
Note. This figure has too fierce an aspect for so harmless 
an animal. 

Synonyms. Mursena Siren. Gfw. Unn. TurtonU Linn, 

Mursena Siren. Siewarfs Elements. 

Mud Iguana. Ellis. Phil, trans, vol. vi. 189. 

DESCRIPTION AND HABITS* 

*• Body black above, dusky beneath, speckled with yeUowish ; 
or above dusky, beneath paler, speckled every where with 
yellowish ; eyes small, bluish ; nostnls placed near the edge of 
the upper lip, small, distant ; jaws toothless, furnished with a 
hard black skin. Spiracles, three on each side, near the neck, 
linear ; the interior edge serrate, with a firinged trilobate cov^ 
ering ; tail compressed, with a narrow rayless fin above and 
below." (Le Conte.^ Tongue free ; sides marked with trans- 
verse furrows, imitating ribs.t It inhabits the muddy swamps 
of South Carolina, and, like the Siren Striata and the Aoiphi- 
umaj has not been found in any other region. It lives prin- 
cipally ^' in the firm and moist clay" or thick mud, and is, at 
times, also found in the water* A fine specimen in Scudder's 
museum has already lived several years in a glass jar of clear 
water, and others an equal length of time in a tub brought 
from Carolina and presented to Dr. Mitchill. These last, 
when taken from the mud, immediately struggle to return, 
and seem contented only when they are in their native ele- 
ment. It is remarked that when these Sirens are themselves 
concealed in tlieir retreat, the place of the head and gills is 
immediately known, by the rising of small air bubbles from 
their spiracles. This fact may lead to the determination of 
the question concerning the function of these doubtful organs. 
Several respectable naturalists have published descriptions of 
Sirens having ^^four branchiae, a double row of teeth in each 
jaw," and of their " feeding on serpents, which they hold with 
their firm and strong teeth ;" but these descriptions are so dif- 
ferent from any thing at present known, that we must con- 

* S.^veral of these figures appear to be copies of one originaL 
t This appears to be the case with all the tailed BatraciaDs, from the Sala- 
mander to the Proteus. 



Barnes m Batradan Animals and doubtful Reptih. 283 

chide that their authors were greatly misinformed, or that 
there is yet another species of Siren, unknown to the modern 
naturalists, from which Linne wrote his description. 

The name Siren is applied to this animal oh account of 
Us " vox cantillans,^' in allusion to the Greek fable, as re- 
lated in the Odysseeof Homer^ Book 12th. Several authors 
affirm that Sirens thrown on the ground break into several 
pieces. The want, or the high value of specimens among 
us, will probably prevent this fact from being proved or dis- 
proved by actual experiment. To me, however, it seems im- 
probable ; as the animal is Kthe and agH, and tlie bones are 
firm. 

It may be useful to know in what state Linne left the his- 
tory of this animal, which has caused so much doubt and dis- 
putation since his time : therefore, as the book has become 
very scarce, I extract the description entire. On page 371 
of the 12th Edition, in a note at the bottom, he expresseis a 
doubt in these words. 

*^ Siren lacertina an Larva Lacerta ? confl diss, nostr. de 

Sirene, 1766." 
At the end of the 1st volume, under the head of addenda^ 
be says, 

(395. ad finem paginse adde.) 
MEANTES. 
Branclii^ et pulmones simul. 
Pedes brachiati, unguiculati. 
SiREN« Corpus bipedum, caudatum, nudum. 

Pedes brachiati, unguiculati. 
Lacertina. 1. Siren, de qua pag. 371. lin. ult. &. 
Dissert. Siren. UpsaL 1776. c. fig. 
Habitat in Carolinae paludosis, D. D. Garden inventor. 
Dubius haesi, utrum haec esset Larva Lacertae cujusdam, 
quam potissimum refert ; an declaratum animal ? hoe 
Buadent Manus unguiculatae U vox cantillans, at ulte- 
rius hoc urget inventor speciminibus sesquipedalibus 
missis, cum in totd. Caroling nulla sit Lacerta, excepto 
Crocodyk), ultra spithamum longa. 

This appears to be the amount of the knowledge possessed 
fey Linne, and of this even, a part is doubtful ; for it does 
not appear, by the most careful observations of the modem 
naturalists, that the animal has a ** vox cantillans." The 
idea which produced the generic name is therefore imaginary. 
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(b) Opercvda jtmbriateJL 

9 GENUS. — ^Proteus. Lawrenii. 

Legs four. Toes clawlesa. 

Teeth in both jaws, small and numerons* 

Body lengthened; terminated by a verticaOy compressdi 

taU. 

SPECIES* 

I. Proteus Anguinus. Protemof Cartdolok 

Toes, three before and two behind. 
Teeth, one row above and one below. 
Spiracles, three on each side. 
Lengthy thirteen inches, bredth one ineh. 
Figures. Humboldt's Voyage. Configliachi* BrewsterV 
Encyc. pi. 298, fig. 23. Daud. 99, %. L Ree»*s Cyclo- 
pedia, art. Amphibia^ pi. 6, fig. 2. 

Synonyms. Proteus anguinus. iMurenti^ Schmeider, 

et aliorum. 
Siren anguina.. Shawns (rem Zool. Ht^ p. 608. 
Hypocthon Laurentii. Merrem. Sys. Amp. p. 188. 
Seipentine Proteus. Anguine Siren. Anglonm* 
Le Protee anguillard. Daudin^ 

DRSCRIPTION» 

Body long and slender, terminated by a vertically com- 
pressed tail, forming a fin, and rounded at the end ; tongue 
short, thick, adhering within to the lower jaw, but free a$ 
the point. Head somewhat flattened ; nose lengthened, ob- 
tuse and broad. Fore legs close to the gills, and about three- 
fourths of an inch long. Hind legs far back. Skin smooth 
and even. Sides wrinkled transversely. Color pale rose or 
flesh red, sometimes nearly white. The three pair of rami- 
fied branchial fins of a bright red or scarlet color. Nostrils 
small ; eyes very minute, black, and concealed under the in- 
teguments. Ear concealed by the skin, as in the Salaman- 
ders. Its motions, when out of the water, are slow and lan- 
guid. In its native element it swims with tolerable agility, 
waving its body in a serpentine direction, like a leech. It 
undergoes three metamorphoses* In the two former it is 
blind and without feett Its note resembles the sound m^de 

* Hence its name, from the multiversant sea-g.od^ 
t Brewster's Encyc. 
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by forcing down the piston of a syringe. The skeleton 
shows a general resemblance to that of the Sidamanders. 
The vertebers are more, and the false ribs less in number. 
The greatest difference is in the general shape of the strong 
and bony scull. The Proteus anguinus inhabits the Lake 
Sittich, which communicates with the Lake Zirknitz, in Car- 
niola, from which die water retires in summer and returns in 
October, through many under ground passages, which are 
the proper abode of the Proteus. It is a feeble and subter- 
raneous animal, of a pale color, for want of exposure to the 
light. When exposed, it gradually changes to a dark^ color. 
The Proteus never comes out of his subterranean retreat, ex- 
cept at the inundations. It is said to crawl up on the rocks 
of the caverns, but for what purpose we are not informed. It 
has lately been discovered in the Grotto of Adelsberg, on the 
great road from Triest to Vienna. A specimen, accompanied 
with a beautiful wax cast, was received from the imperial 
cabinet at Vienna, through the Baron Von Lederer^ and is 
preserved in the Cabinet of the Lyceum. 

The Proteus anguinus, for a long time after its discovery, 
was disregarded, or believed to be an immature animal. The 
labors of Schreibers have fiiUy elucidated Ibe subject, and 
this Proteus is now every where admitted into the systems, 
as a perfect animal, tho it is difficult fully to understand its 
organiKatjon. It was first described by Laurenti, in 1768* 
He included in his genus the axolotl, which, after all the 
doubt and disputation on this subject, will probably prove to 
be the simplest and best mode of arranging these animals. 

2. Proteus Lateralis. — Protetis of the Lakes* 

Toes, four anterior, and four posterior, without claws. 
Teeth, 2 rows above > small, sharp, and attached to the 

" 1 row below y inner surface of the jaw. 
Figures. American Journal of Science and Arts, vol. vii. 

pi. 2. (colored.) 
Annals of the Lyceum, vol. i. pi. 16. (melior,) 
Figured also by Milbert, as quoted by Cuvier, in his late 

work on Fossil bones. 
Synonyms. Proteus o( the Lakes. Dr. Mitchill. A. J. S. 

vol. vii. page 63, et seq. 
Salamandra AUeghaniensis (young.) Say* ? 
Triton Alleghaniensis (young.) Daudin 7 
Siren of Barton ! as quoted by Say and Gray. 

* See paf^e 279. 2d parag^raph. 
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Triton Lateralis. Say. Long's Expedition, 1 voK 5 p. 

Menobranchus LateraJ^s. Harlan* 

Proteas of the Alleghany river. Dr. Mitchlll. A. J. S. 

ut supra. 
Siren Lacertina. Schneider. H. Ampb* 48* 

DESCRIPTION. 

This Proteus grows to the length of two feet. (Major De- 
LAFIELD.) Body smooth and without scales, slimy, soft, 
spotted with black, and pervious with many pores. Tail 
compressed and ancipital, lanceolate, spotted on both sides. 
Head broad, fiat and fleshy, truncate or sub-emar^nate be- 
fore. Eyes small. Nostrils minute, placed in the margin 
of the upper lip. Nose broad and depressed, lips flabby and 
covering the jaws. Tongue broad, entire, free at the point, 
one fourth of an inch. Teeth conic, obtuse, small, rather 
distant, those in the upper jaw less. Mouth opening to the 
vertical line of the eyes. Throat with a duplicature of skin 
beneath. Anal fissure longitudinal. Three ramified and 
firinG:od branchiae opposed to two branchial apertures, which, 
are furnished with cartilaginous tubercles as in fishes ; the up- 
per and lower arch of the branchiae adnate to the skin. In 
the Proteus from the Alleghany River there is a black stripe 
from the nostrils, passing over the eyes and disappearing be- 
hind ; but this mark is not found in the Proteus from the 
Lakes. They are, however, of the same species, diflering 
slightly in color. This Proteus inhabits all the great Lakes. 
It is frequently caught at the falls of Onion River, about one 
mile and a half from Burlington, Vt. The most favorable 
season is in the spring, when the water is cold. With hooks 
attached to set lines, five or six are sometimes caught in a 
night, though not at all desired by the fishermen ; for they are 
universally beheld with abhorrence ; and scarcely ever 
touched by the hand, even to disengage them from the hooks. 
When they happen to be inclosed in the nets among fishes, 
they are carefully buried as poisonous ; and when they take 
the hook, they are sometimes beaten and sometimes burned 
to death, before they are detached, by cutting their mouths 
with a pen knife. It seems that the most favorable situation, 
for the capture of them, is at the lowest falls of small streams 
running into the Lakes ; such as Onion River and the outlet 
of Lake George. In the Western Lakes they may be taken 
with the spear, if the fishermen can be persuaded to strike 
them; but to this they are generally very much averse. 
Several specimens w^re found in the Erie Canal when th^ 
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end opening into the Lake was accidentally drained during 
the present summer, (1825.) 

I have received probable information of another " water 
lizard," which inhabits Lake Champlain, and has been caught 
at the lower falls of Ticonderoga by fishing, with a hook, at 
night. The animal is described to me as black, long and 
slender, with four legs and a tail. It is said to be one foot 
and a half long, and without the spots by which the Proteus 
is remarkably distinguished. 

Remarks. The first sj^ecijic name given to this Proteus 
appears to be that of Mr. Say, who called it lateralis, in al- 
lusion to the black lateral line. The discoveries already 
made, or made rather before Mr. Say's description was pub- 
lished, show that the character from which he derived his 
name is variable, for it is not found in the Proteus of the 
Lakes, which, in the same paper, he asserts to bo the same 
animal. The genus to which Mr. Say assigns this reptil, is 
omitted by most of the modem naturalists, and the honor of 
naming it seems of right to belong to the man who first had 
the sagacity to discover its true affinities to the Proteus an- 
guinus of Camiola. The Proteus lateralis differs from the 
Proteus anguinus by having fewer dorsal vertebers, and a 
greater number of false ribs. Cuvier makes the same re- 
mark and comparison between the Proteus anguinus and Sa- 
lamanders, as is here made between these two animals. The 
Salamanders, in fact, in this respect, compare pretty exactly 
with the Proteus Lateralis, and the Proteus Mexicanus, or 
the Axolotl. I do not perceive any good reason for making 
a new genus to receive this animal. Dr. Mitchill describes 
him as a Proteus. He is without doubt very closely allied, 
and yet perfectly distinct from the Axolotl. A careful ex- 
amination of the two animals together has been made, and 
the result is entirely satisfactory. Laurenti, the founder of 
the Genus Proteus, included in it the Axolotl, and both Cu- 
vier and Lacepede have called the Mexican reptil a Proteus. 
Against this the reason alledged is that the number of dor- 
sal vertebers in the American animal is greatly inferior to 
the same in the Austrian animal ; and that the rudiments of 
ribs are an entire series, and also '^ somewhat larger and lon- 
ger in the former than in the latter." The number of verte- 
bers is not admitted by Dr. Harlan as a generic distinction 
in the water Salamanders, (Annals of Lyceum 1. 229,) why 
then should it be insisted on her^ ? That author allows a 
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difference of fifteen in this very animal, when the whole, and 
not the dorsal vertebers only, are enumerated. His words 
are, " from twenty to thirty-five." (Long's Ex. 1 vol. 7th 
page.) How then can the reason exclude a GENUS, which 
includes a SPECIES ? Is it not saying that a part is greater 
than the whole ? that the greater does not include the less ? 
Again, the same author tells us that " the number of vertebra 
and ribs, in the aquatic Salamandrse, appears to difier in 
different species^ Surely then may not the number be per- 
mitted to differ in the same genus 9 If not, then there must 
be more genera than species. But it may be answered that 
we permit the caudal vertebers to differ, and insist on the 
dorsal vertebers being the same. This answer cannot be 
satisfactory. For, besides the very remarkable instance of 
the two species of S]oth, viz. the Bradypus tridactylus, with 
nine cervical vertebers, and the Bradypus didactylus with se- 
ven, in which the discrepance of the former, not only with 
its congeneric species, but also with the whole class of the 
Mammalia, is not allowed to form a separate genus ; the num- 
ber of dorsal vertebers and ribs differs in the Proteus angui- 
nus itself. Marten says the number of dorsal vertebers k 
thirty'-one; Harlan says thirty. Schreibers, after dissecting 
more than one hundred, says that the number varies from 
twenty-six to txoenty-eight^ and that the number of false ribs 
also varies, and that in some specimens there were no ribs at 
all* 

Either Dr. Harlan's concession, or this statement of 
Schreibers, is more than sufficient to class the animal in ques- 
tion in the same genus with the Proteus of Camiola. Can 
it be asserted that any genus, nay, any species, of vertebrated 
animals has always and uniformly the same number of joints 
in the back bone ? Has not Dr. Harlan found, even in the 
human subject itself, an occasional difference in this particu- 
lar ? But what is the amount of this difference, so much in- 
sisted on as to induce the author to say that the animal, de- 
scribed by Dr. Mitchill, " has, in reality, no affinity to the 
Proteus?" The dorsal vertebers of the Proteus, according to 
Schreibers, are 26 or 28. The same bones of the Proteus of 
the Lakes are 19, and the whole difference between them 
is 7 or 9. 

The whole number of the vertebers in the P. Anguinus is 
56. The whole number of the same bones in the P. Late- 
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^is is 54, both according ^o Dr. Harlan, and the differ- 
-ence is 2. 

If a difference of two in the neck of the sloth, and that, 
contrary to the analogy of the whole class, is not allowed to 
constitute a different genus, why should a diffei'ence of seven 
or nine, or even eleven, in the-iocfc of a Proteus, constitute a 
different genus i If the tail of the same species may differ 
fif teeny I see no reason why the back oi different species may 
iiot differ nine. Allow but this, and our animal comes out 
triumphantly a Proteus. And such, beyond all doubt, he is. 
If in any cage genera are of use, that use will be found here, 
in grouping together animals that resemble each other in the 
following pardculars. 

1. Body long, lacertine and scaleless. 

2. Tail vertically compressed, forming a &xu 

3. Four feet with clawless toes. 

4. Interior lungs like frogs f 

5. Exterior gills like fishes. 

^. Three pairs of compound, ramified, fimbriated bran- 
chiae. 

7. These very remarkable appendages persistent through 
life, 

8. Caftilagitious arches, and membranous opercula. 

9. Nose elongated, depressed, and very obtuse before. 

10. Jaws furnished with teeth. 

1 1 . Tongue free at the point only. 

12. Eyes very small, and nearly concealed by the skin, 

13. Ears covered by the common integuments. 

14. Nostrils at the extremity of the upper lip. 

15. The remarkably flattened and bony scull.* 

16. The habitation in water, and the meandering motion 
of the body. 

17. The habit of occasionally emerging from the water, 
and climbing the bank or shore. 

18. The general similwity <^ the skeleton to that of a 
water salamander, in the vertebers and false ribs. 

19. Body marked with transverse furrows, imitating ribsv 

20. The peculiar form and structure of the branchiae. 

In all these particulars the two animals agree, and these 
particulars are all and more than all those by which Cuvier 
describes the Proteus in his Regn^ animals Omitting all 

* Sec Cuvier on the scull of th« Proteui. 
VOL; XI. — NO. 2. 37 



200 B0rne$mBairaeiaHAniMaUaniJhub^^ 

other points of resemblance, the pecuKar form and stmctm^ 
of the branchiae is abondantly sufficient to show a strong 
*' affinity.^ There are, perhaps, bat four animals, in the 
worid, that have the like ; and in these the branchiae we so 
remarkably similar that the language used to de&crtfoe one, 
must almost necessarily be used to describe the otbcr*^ If 
the above mentioned similarities wiU not comprise these ani- 
nak witlun the same genus, it will be difficult to show any 
thing that in any case can be called generic, or in other 
words to define a genus. 

The diflerence between the Austrian and the Americaa 
anidials shall also be fairly stated, for truth is our object 

The P. Anguinus is a long and slender animal, of a pale 
and delicate color. 

The P. Lateralis is diorter, mwe robust, and of a dark^ 
hardy color. 

The toes of the former are three.and two. 

The toes of the latter are four and four. 

The pelvis of the former b attached to the 26th or 28lh 
joint of the back bone. 

The pelvis of the latter is attached to the 19th joint. 

Now give to these differences their full weight in our con- 
sideration, and to what do diey amount i The American 
animal is doubtless more robust than the £iu*opean. He 
needs a stronger body, inasmuch as the waters of the Alleg- 
hany River and the great I>akes are more turbid and tu- 
multuous than the unruffled waters of the subterranean ca- 
verns of Camiota ; for it should be remembered that it is 
only an accidental cause that ever brings the P. Angainus 
out to the light of day.* Cuvier says that the number of the 
toes ought to form only a specific character. All that re- 
mains then, is the difference in the dorsal vertebers and the 
false ribs, on which the advocates for the new genus can de- 
pend. As to the ribs, they differ so greatly in the P. angui- 
nus itself, that ffo fair argument can be thence derived ; and 
the hind legs being attached nearer or farth^ from the fore 
ones, may, without impropriety, be considered as merely a 
specific distinction. I would speak, with all possible kind- 
ness, of the gentlemen who differ from me. I sincerely es- 
teem them and prize their friendship, nor can I conceive that 
the publication of diflferent opinions should be a cause of of- 

* Hence Mcrrem^g namei Hypocthon, from im under and Xeutv the ground] 



Barnes on Bairadan Animals and douhtjiil Meptils. 2di 

tense to any one, provided that the tone is mild and the lan- 
guage courteous. I have, however, been struck with some 
surprize that the two gentlemen who so ve^?y particularly un- 
dertook to dissect the Triton Lateralis, and publish an ac- 
count of its Osteology, should so very carefully abstain from 
all mention of the scull; and that one of the same gentlemen, 
republishing the same animal, with a new name, should make 
the same very important omission. Is not the scull an organ 
of equal importance with the false ribs ? Arid is there not a 
striking reseml)lance between the sculls of the American and 
the Austrian animal ? I fear that some things, said and re- 
peated in the " Annals of the Lyceum," concerning the scull 
of the Proteus, were not the deductions of a rigid examina- 
tion. When I began this paper, I attempted to arrange these 
animals according to the method suggested by Captain Le 
ContCy and repeated by Vr, Harlan^ that is, by those that 
have solid sculls, and those that have sculls composed of many 
pieces. However, after a full conversation with the gentle- 
man who made the suggestion, and after dissecting several 
specimens, and examining the published accounts, I was com- 
pelled to admit the conclusion that there is not in that sugges- 
tion a sufficient degree of truth and fidelity to nature to admit 
of its adoption. I am not sure that I understand the gentle- 
men in what they say of solid sculls. I have sought informa- 
tion from men of distinguished eminence, and the result is a 
conviction that, if I do undepstand them, they are wrong. 
But if there is that striking difference between the scull of a 
Proteus and the Triton Lateralis, why was it not mentioned 
when the effort was made to show that the animal which Dr. 
Mitchill had called a Proteus was. not a Proteus ? Either 
these sculls are similar, or they are not. If they are similar, 
they may characterize the same genus, if not, they still may 
discriminate different species. The fact is, they are remarka- 
bly similar, otherwise Uiey would have formed a more plausi- 
ble topic than the false ribs, and the dorsal vertebers. 

3. Proteus Tetradactylus. Lacepede^s Proteus. 

Toes,, four before and four behind. 

'Teeth, two rows above and two below. 

Length 6.4 (French) inches. Length of the head, from 
the tip of the nose to the end of the gills, 1.1 inch. Tail 2.4. 
Legs, each being of the same length, ,55, 

Figure, Annals of the Museum, vol. x. p. 230. 



SiSi Bamet an Batracian Animah anddatibtJuTK^tiff^ 

DESCRIPTfON. 

Head much flattened, particularly below; nose a little 
rounded ; upper jaw projecting a little beyond the lower ; 
two rows of very small teeth above and below ; tongue very 
short, flat and rounded. A fold of skin under the neck, re- 
sembling a collar, extends laterally to the upper side of the 
gills. Eyes visible, tho covered by the epidermis and par- 
tially concealed. Nostrils placed rather distant, on the ex- 
tremity of the nose. Three branchiae on each side of the 
neck, large, and furnished with tufted fringes ; tail laterally 
compressed, and furnished above and below with a thin mem- 
brane, which makes it appear more compressed. Skiii vnih- 
out scales, but viscous, and wrinkled transversely, like that of 
most Salamanders and Cecilias. A longitudinal furrow runs 
over the head, from the nose to the commencement of the 
tail. A similar furrow beneath the body, from the fore to the 
hind legs. The tail performs the oflice of a tail-fln, as in 
fishes. Habitat unknown. 

Remarks. The above is the description of the Count La- 
cepede, translated from the " Annals of the Museum." I 
should conjecture that this animal calne from North America,, 
the native country of all the doubtfbl reptils, except the Pro- 
teus anguinus, and the country which will probably furnish 
hereafter several others of the same family.* The diflerence 
bct\^ con this and the Proteus of the Lakes, appears to con- 
sist in the additional row of teetli in the lower jaw, and tlie 
(spatulate) tail broader towards the extremity, and the fold of 
skin under the neck. Laccpede calls it a Proteus, and thinks 
that the Axolotl should also be so called, and that they should 
be arranged thus : 

Proteus Anguinns, Toes 3 — 2 

P. Tetradactylns, Toes 4 — 4 

P. Mexicanos, Toes 4 — 5 

In this opinion I most cordially concur, and I insert the 
Proteus Lateralis in the second place, which, I doubt not, the 
learned author would have done, had he known the animal. 
Dr. Mitchill's Proteus and Lacepede's mutually confirm each 
other, and elucidate the general view here taken of these very 
interesting reptils. 

Remark. No mention is made of the color of this ani^ 
mal, and some persons have doubted its maturity, and others 

* See note at page 269. 
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its difference from the Lake Proteus. That it is both ma- 
ture and different, its two rows of teeth appear to prove con- 
clusively. 

4. Proteus Mexicanus. Mexican Proteus. Axolotl. 

Toes, four before and five behind. 

Teeth, one row above, and one row below. 
Figures. Shaw's Zoology, vol. iii. part 2. pi. 140, 

Humboldt's Voyage. 
Synonyms. Axolotl, or Ajolata, (pronounced Aholota) of 
the Mexicans. 

Axolote Mexicaine. Cuvier. Proteus, ejusdem* 

Siren Pisciformis. Shaw. 

Proteus Mexicanus. Green. 

Proteus Mexicanus. Brewster* s Encyclopedia. 

Tetard mangeable. Hernandez. (Humholdfs Voyage.) 

Atolocatl of Hernandez, as quoted by Cuvier. 

DESCRIPTION* 

Head flat and large, broader than the body ; nose round- 
ed ; eye small and round, and placed far forward ; body 
stout and large, swelled in the middle, broader in proportion 
to its length than that of other reptils. Tongue large, 
smooth, rounded at the point with very little fi'eedom, and 
that only at tlie point. No apparent neck. The mouth 
opens to the eyes, one fourth the length of the head, but 
when shut, the rectus appears larger than it really is, on 
account of a lateral sulcus which procedes from each corner 
of the mouth .to some distance backward. Nostrils at the 
point of the nose. Teeth, a single row in each jaw, and 
teeth in the sides of the mouth, all very small. A thin crest 
or elevated fin runs from the shoulders, down the body, to 
the tail, and on the under side to the vent. This crest is 
highest in the middle of the tail. Gill-openings four, much 
larger than those of the Siren ; four semicircular cartilagin- 
ous arches, as in fishes, of which the two middle ones have 
two rows of serratures ; the other have one. A fold of the 
skin of the head forms an operculum which covers the whole 
four openings. These opercula are very large, and continu- 
ed under the throat so as to insulate the whole head. They 
are furnished on the exterior with three very ferge elegant 
branchiae, ramified into a vast number of capillary processes, 
or long hairs. The fourth arch has none. These branchiae^ 
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axe as long as the legs of the aiiiiD|d» the upper one, being 
largest and die lowest one least* If he color is a deep brown, 
or ash gray, with numerous rounded blackish spots, apd a 
▼ast number of veiy minute white points, invisible to die 
naked eje, scattered ovw" the whole. - Hie skin is stwkytb, 
without scales, and the sides aire impressed with a nmnber 
of strong wrinkles, or transverse furrows, and a lateral ral- 
cns is continued from the gills to the tail. TMs Proteus 
inhabits the Lake Teicuco, that surrounds Mexico ; and is 
found also^in the mountain Lakes, and cold waters e€ die 
sttme region. R^ar^. Cuvier is fully of the o|iinioli 
diat the Axcdotl b the larva of % large Salamander, and in 
diat opinion Dr. Harlan coincides* Lacepede Is, however, 
of the opinion that the. animal is a Proteust and that it should 
be arranged next to his Proteus Tetradac^lu% bectuse it 
has fye toes on the hind feet.* This, as before observed, 
#ould certainly make a very intelligible distribodcHi f^ these 
animals, and altho the osteology may perhaps difler a little, 
yet it seems the most eligible mode of arrangement hitherto 
proposed. .The Axolotl, I should thinks Carried \6m JsUls 
permanendy ; if so, he cannot be called h Sallunander^ btit 
otigl^t to .be denominated, M by several r^neotalde authors 
be lias already been called^ a f^fotens. Why sb^dd tliey 
insist on the axolotl as a larva? Because its bones arfe soA, 
and its claws cartilaginous. The former of these mtiy show 
juvenility in the animals that have hard bones^ but if the 
bones should be somewhat similar to those of the cartila^ 
ginous fishes, no argument could be thence deduced. The 
animals examined by Cuvier were both young ones, and of 
course they must have had bones less solid than adult speci- 
mens ; so that from this circumstance no sound conclusion 
can be drawn in either way ; and as to the clavtrs, such is 
their nature that it is difficult, as before mentioned, to deter- 
min whether several of the related genera have nails or not. 
Two persons deliberately examining the Siren, noW in the 
Museum, at the same time, pronounced directly opposite 
opinions as to the fact before them. The scull is broader 
and the eye smaller than those of the Salainanders. The 
adas is articulated by two coddyls, as in the Siren, and the 
support of the brancbise are similar, and *' that an apparatcis 
so complex lis that of the branchiae, their arc^hes, and the 
muscles that move them, should disappear Without leaving a 
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trace,"* might well be thought very extraordinary, if not 
incredible. Has the Axolotl ever been seen without its 
branchiae ? If it had, there would not be any doubt. Is 
there any instance in which the economy of nature is so pro- 
fusely misapplied, as to furnish so large, long and elaborate 
organs, for a mere temporary purpose ?t The Axolotl is a 
large animal, 10 or 12 inches long. If a mere larva, the 
perfect animal must be of a formidable size. Such an ani- 
mal, with four legs and a tail, could not have been concealed 
and unnoticed all the time that Humboldt, Bonpland, and 
other travellers, were in the neighborhood of Mexico. 

Cuvier says, " the more I have examined these animals, the 
more I am convinced that they are the larva of some great 
Salamander, yet unknown." I venture to predict that such 
a Salamander will for a long while remain unknown ; and 
that whenever and wherever the Axolotl shall be found, he 
will have his large compound ramified gills, to show his natu- 
ral affinity to the Proteus of the Lakes and the Proteus of 
Carniola. The former of these animals, tho abundantly 
proved to be adult in this country, is still unacknowledged as 
mature, in Europe ; and Cuvier, in his latest publication,^ 
says that it is a larva. It is possible, and I think it proba- 
ble, that Cuvier may change his opinion when he shall see 
the Menobranchus of Dr. Harlan, (Proteus Lateralis,) as he 
did when he saw what he erroneously supposed to be the 
figure of the Menopoma. (Salamandra Alleghaniensis.) As 
yet, he is evidently under a mistake ; for he says that " the ci- 
catrices which are seen on the great Salamander," (Menopo- 
ma,) " fully prove that it carries its branchiae a long time," 
whereas Dr. Harlan has fully shown that it never has any 
branchiae, even in its youngest state. Cuvier has acknowl- 
edged his mistake in supposing that the Axolotl was the lar- 
va of the Salamandra Alleghaniensis, (the Menopoma,) but 
in doing this he has fallen into another mistake, which is, that 
the animal figured by Milbertj while in the possession of Dr, 
Mitchill, was the larva of the Salamandra Alleghaniensis. 
This animal was brought from Lake St. Clair, by Maj. Ue- 
lafield, who has since obtained several others from Lake 
Erie. It is the Proteus Lateralis of this paper, Triton La- 
teralis of Say, and Menobranchus Lateralis of Dr. Har- 

* Cuvier. 

t The case of the Sttrinam frog cannot be considered analogous. The 
'decidjHous part is simply lar^ and fleshy. 

X Ossemen's FosfileSi seventh and last volume. 
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Ian. The two animals are greatly and permanently diSkt" 
ent. One always with the branchiee, the other alwayg 
without them ; one always with four toes belund§ the other 
always with Jive ; and other differences may be seen by a 
reference to Dr. Harlan's paper, in the " Annals" before 
quoted. 

The European Naturalists are very cautious concemiiig 
these American animals. Perhaps they are not too much 
BO ; and yet they are compelled, step by step, to yield the 
ground, first to the Siren^ as a perfect animal, then to the 
Amphiuma. Next^ without doubt, will be to the Menofo- 
may and the Proteus^ all of which, and perhaps others^ will 
be found to be mature and perfect animads. The authority 
of Cuvier is perhaps equal to that of any man, and yet he is, 
like other men, liable to mistake ; as for instance, when he 
tells us, in his Regne animal^ that the Siren Lacertina has 
five toes ; and also in the cases above mentioned. '* No lar- 
va has teeth," says Capt. Le Coute, and on making the dis- 
covery of the formidable array of teeth in the Proteus Latera- 
lis, he immediately gave up his opinion of its being an imma- 
ture animal. Such, I am persuaded, will be the case with 
the Axolotl, for it also has numerous teeth. Cuvier suppo- 
sed that Schneider's animal was a larva, but it is not. He 
supposed that Dr. Mitchill's Proteus was a larva, but it is 
not. The great Linn€ supposed that the Proteus anguinus, 
sent to him by ScQpoli, was a larva, but it is not. The Ital- 
ian naturalists insist, even yet, on the Siren as immature^ 
but it is not ; and I am fully persuaded that the Proteus Mex- 
icanus will vindicate his claim to a separate and conspicuous 
station in the catalogue of American Reptils. 

Several obscure indications, not yet sufficiently authenti- 
cated to be adopted, render it probable that other species of 
this family of reptils will hereafter be discovered. Such ani- 
mals are now in the state that Schneider's animal was, until 
again found and described by Dr. Mitchill, and the full es- 
tablishment of the facts concerning the tw^o animals of our 
country, renders it probable that others will yet be ascertain- 
ed which are at present doubtful. 

Since the preceding part of this paper was written, the 
AXOLOTL has been brought to this city, (New-York.) 
Three specimens, finely preserved, in sealed tin cases, were 
received by Dr. Dekay from Dr* Woodbury, of Mexice* 
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'They fully confirm the general views of the foregoing de- 
scriptioBS. They exhibit no appearance of immaturity, and 
no one who has seen and examined them, can, for a moment, 
believe them to be Salamanders. If mature, as they appear 
to be, and of this we have not the least possible doubt, tliey 
iaft once settle die question on which so much has been wri^-^ 
ten, and which has been so much doubted. They are near- 
ly allied to the Lake Proteus, and yet perfectly distinct. 
Dr. Harlan seems to think that they " have every character- 
istic of Salamanders.^' I, on the contrary, think them unlike 
in important parts, and essential particulars, and I have ve- 
ry little doubt that naturalists generally will acknowledge 
the propriety of the foregoing views, as soon as they shall 
have the opportunity of particularly examining the several 
species here enumerated. 

The singular and compound structure of the respiratory 
organs has been a fruitful source of doubt and disputation. 
The truth at last seems to be, that the air is inspired by th^ 
nostrils into the air sacks, and reserved for use while the ani- 
mal is in the mud, or under the water, and slowly expired by 
the gills or spiracles. The lining membrane of the moUth 
closes the posterior naresy and prevents the escape of the air, 
and the persistent operculum closes the opening of the gills, 
and prevents the influx of the water. The fringed giUs may 
be useful in keeping a free space around the opening, so that 
the animal may not be strangled by lateral pressure^ They 
may also, in the water, perform an office similar to that of 
mastaces or tentacula in other animals. Thus organized, the 
animal is remarkably fitted to his habitation and circumstan- 
ces. 

The flesh of the axolotl is affirmed to be pleasant andt 
wholesome food, resembling that of eels ; and it is abundant* 
ly eaten by the lower class of people in Mexico. If preju- 
dice could be overcome, it would perhaps be found that all 
the reptils, without exception, are of the same character, tho 
they are now beheld widi abhorrence. 

P. S. Latreille's book on the natural families of animals 
has come to hand since the preceding paper was written. 
His divisions correspond very nearly with my own, but he 
has fallen into the common error of supposing that the axo- 
lotl is an immature Salamander. 
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Art. X. — Analysis of a specimen of Gold^ found to he at- 
loyed with Rhodium. By Prof, del Rio, of Mexico.* 

Of goM of 24 carats, alloyed with at least a third part of 
rhodium. 

In 1810, Mr. -Cloud, refiner [now director] of the mint 
at Philadelphia, discovered that two ingots from Brazil were 
alloys of gold with palladium : we have here one of gold 
with rhodium ; a discovery hitherto unknown in Europe, 
like numberless otlier remarkable things wliich» under the 
auspices of liberty, will be brought to light In a country so 
extensive and highly favoured by nature. In Mr. Cloud's 
analysis it is observable, that he neither gives the propor- 
tional parts, nor even tlie sp. gr. of the alloy. 

I. 

Having treated 192.2 grains of an alloy ofg^Id £om the 
smelting house, the sp. gr. of which, according to the Che- 
valier Mendez, was 15.40, with aquaregia, or hydro cUoro- 
nitric acid, a sediment of chloride of silver was formed, 
which weighed 1 .28, equal to 0.97 of silver. From one 
fourth of the solution the gold was separated by ether, and 
a galvanic current was observed, which sometimes floated up- 
on the ether, ns was natural, and sometimes was found below 
the aqua re|?-ia ; wliich phenomenon certainly deserves a fur- 
ther examination. 

Thinking, then, that it was still an alloy, by means of bo- 
rax a button was obtained, weighing 45.5 grains, which was 
not ductile, and lost none of its weight by being boiled witli 
nitric acid ; and on being fused with an equal quantity of 
nitre, in a small crucible of platina, much gold adhered to 
the platina, and the rest appeared like very fine clean salt, 
with globules of a tin-white color. A lixivium was made 
with hot water, and decanted ; and after washing there remain- 
ed a ponderous black powder, part of it in the form of very 
fine short needles ; and another less heavy, and of an olive- 
green color. The filtered lixivium afforded a yellow liquor, 

* Traiwlnted from the Sol, of Dec. 11, 1924, by Dr. Wia. SmiTn, of the 
Lb. navy, and road brfore ihe New-Yck Lyceum of Kat. Hist. 8fh AJay, 
1826, and ordered to be sent to Prof. Silliman, for publication in the Aroeri- 
«'iui Journal of Scieucc. 
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and lefi the filtre besmeared with black, which, on dryings 
turned to bright olive-green. The same, saturated with ni- 
tric acid, left a sediment of a purplish or cherry red color ; 
and with tincture of galls, one of a dark citron-gray ; a proof 
of its not being osmiunu 

The black powder being separated from the gold by mer- 
cury, was dissolved in muriatic acid, and the solution, by 
boiling, -assumed a beautiful orange-red-color. The green 
could not be reduced by the Chevalier Mcndez with the blow- 
pipe, but he observed that some points detonated like nitre, 
whkfc is a property of rhodium. 

This green powder, which I wished to treat separately, 
being passed with water from a capsule to the matrass, be- 
came -again black ; and on adding it to the red solution, 
whidi I had again caused to boil, it appeared gray in the 
hot water, but resumed its red colour in cold. Into this was 
put muriate of ammonia, which, by concentrating it, produ- 
ced an orange-coloured precipitate, which, after dccantation 
and sufficient washing, was dissolved partly in cold water, 
but mostly in hot, and, by a slow evaporation, yielded an in- 
finite number of orange-coloured crystals. These being re- 
duced per se in the same crucible as before, all the gold ap- 
peared with the tin-white rhodium, and in the form of blisters 
or bubbles.* On twice boiling potash and nitre in the 
crucible, and casting water into it, the whole of the gold was 
discovered ; and by saturating the lixivium with sulphuric 
acid, the dark reddish-gray dentoxyd was obtained, which 
weighed 16 grains, from which 2.14 being subtracted for 
the oxygen imbibed, 13.86 remain, which is the rhodium ; 
and this being compared with 45.5, shows it to be 30.4 per 
cent, of alloy. 

I cannot omit to mention, that the potash produced minute 
cavities in the crucible, and that I extracted 130 grains of 
protoxyd of platina, which were reduced in a clay-crucible, 
as far as practicable. 

Neither the muriatic acid, nor the aqua regia, dissolved all 
the black powdery the solution of potash dissolved some, and 
the remainder was treated with fat in a crucible, and many 
white metallic points were immediately discovered. As they 

* J afterwardg saw that titcse Imbblci were from the ^old, ns if it sousrlit 
^o become separated from the platina, and to be united to the rhodium : ihij 
always maintained its white colunr : would the platina influence it in thi|^ 
jTespect? 1 consider it as eminently galvanic. 
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were not all brilliant, I did not mix it with the former p«H 
duct ; but, on reflection, I thought it might be owing to the 
want of heat, and that I ought to add it^ as well as that dis- 
solved by the potash. 

II. 

From the other three fourths of the solution^ die greater 
part of the acid was distilled, and what remained was satura- 
ted with muriate of ammonia without excess. The orange- 
coloured precipitate lost its redness by time, and changed in- 
to an ochre-yellow ; for which reason, and because on wash- 
ing it with hot water, it became greenish, I inferred, that 
although it detonated like fulminating gold, h was not pure* 
In fact, having melted 10 grains with borax, after having 
been infused in oil, a white button* came forth,, which was 
quite rough, and in the interior, where it was observed to be 
uneven, it had the colour of whitish copper or nickel, leaving 
a scoria of a leek-green, and cochineal-red colour, and 
weighing 5.9 grains. The white surface changed after a 
while, to pinchbeck-gray, and having fused it with nitre, it 
yielded a globule of pure gold,t which weighed 4i3 grains. 
Other 10 grains being fused, another button was obtained^ 
which was also without ductility^ leaving a scoria of a bright- 
er red, and which weighed 7.1 grains ; and being melted in 
the same way as before, afforded another gTobule of the 
same weight as the other, viz. 4.3- Now then, if 100 of 
ammoniurct yield 43 of gold, 212, which was the weight of 
tlie whole, would have given 91.1G. Three fourths of the 
solution would contain 149.40 of the alloy, and abating 
three fourths of a grain of silver, 148.65 ; from which the 
gold being subtracted, there will remain of rhodium 57.49, 
amounting to 38.6 per cent, of alloy. The sp. gr. of this 
alloy should be 15.91, but being only 15.40, it follows that 
there is an augmentation. 

The remaining solution was distilled to dryness, and a 
dark-gray residuum remained, which, treated with muriatic 
acid, did not exhibit the variations of colour, shown by iridic 
tun ; nor with muriate of ammonia did it yield red crystals, 

* The tendency of this roetal to appear at the surface of the gold, is very 
remarkable. 

t T attributed the purity of these globules to the circumstance of the bot- 
tom and si(his of the crucibles having been garnished with borax hi excess : 
the tendency of this to vitrify the rhodium is singular. 
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but only a double flesb-coloured salt, which could not be 
crystallized, aod which, on drying, resembled pale gray spu- 
mous iron. It could not be reduced with the blowpipe by 
citizen Mendez ; and, treated with borax, yielded only a yel- 
lowish*green glass. 

It is seen then, that neither ether, nor muriate of ammonia, 
is well adapted to the attainment of a ready and exact sepa- 
ration of the rhodium ; I therefore adverted to what Dr. 
Wollaston says, viz. tliat it does not amalgamate with mer- 
cury. 

III. 

Accordingly, citizen Mendez submitted to cupellation, an 
alloy of gold, with rhodium and copper, which was very 
rough, and weighed 133.7 grains. Two globules were 
produced, one of 53.87, and the other of 66.13 grains. 
The'first was treated by boiling with mercury and water, and 
also by trituration in an iron mortar, and a complete amal- 
gamation took place ; . a bright olive green powder remain* 
ing, which, by standing in water, became gradually gray, 
and turned at length almost greenish black. Was the green 
a deutoxyde, intermediate between the black and the dark 
reddish gray f and the greenish black a hydrate ? 1 have a 
great regard for the opinion of Berzelius, but truth is to be 
more regarded. Howmuchsoever the amalgam was washed, 
the regulus of the alloy, after becoming red hot, (rusentado,) 
exhibited a black spot of rhodium on the bottom, and after 
fusion with nitre, weighed 49.7 ; its sp. gr. according to 
citizen Mendez, was 15, and the weight of the green oxyde, 
2.4 grains. I suppose that the sp. gr. was less, on account 
of its containing three eighths of a grain of silver. The infe- 
rence is clear, that rhodium amalgamates through the inter- 
medium of gold, although it does not amalgamate per se. 
And I was disappointed in my principal object, which was, 
to discover if the alloy of silver proceeds from fusion, and 
not from quicksilver or amalgamation, in order that it might 
serve as a guide in endeavoring to ascertain whence that and 
its products derive their origin, wliich is yet unknown. 

IV. 

Having seen that neither the protosulphate of iron nor the 
oxalic acid, precipitated the rhodium, I dissolved in aqua re- 
gia, the button of 66.13 grains, whose sp. gr. according to the 
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Chevalier Mendez, was 15.48, without failing to notice tbat^ 
on being hammered, it produced spots of a tin-white color 
on the yellow bottom ; a proof of the alloy not being uni" 
form ; and it yielded half a grain of muriate of silver, which 
settled, making three fourths of a grain per cent. ; showing 
the necessity of using sulphuric acid in the extraction and 
purification of silver at the smelting-house. Proposing to 
take but half of this solution, for the want of proper tubes I 
took more, as wdl be seen by the result, and a precipitate was 
formed with the protosulphate of iron, and the reduced button 
weighed 30.7; its sp. gr. being 19.07. I added more of 
the protosulphate to the solution, and it became like ink ; 
and by refraction in the sun's rays it turned red, with great 
effervescence and separation of deutoxyd of azote, and when 
this ceased it became clear. In order to expel the nitric and 
muriatic acids, I distilled to dryness, and having added w^r, 
a great part of the sub-sulphate of iron remained without being 
dissolved. By adding a little sulphuric acid, and boiling, 
the whole was dissolved, the liquid assuming a faint carnation 
colour. Then I put in a small plate of iron, which' became 
copper-red, but by washing in distilled water, the red coating 
was destroyed, and an indefinable and highly fetid odour was 
exhaled, which certainly was not that of roses ; the same as 
that emitted by throwing water on that which I fused with 
potash ; so that the Greek name which has been given to it, 
is not exactly appropriate.* On filtering and washing, a 
few somewhat flexible pellicles remained, which, when dry, 
were of a pinchbeck-gray colour, and weighed 10.6. I 
would willingly omit to mention, that thinking to complete 
their reduction to the deutoxyde by borax, as I have some- 
where read, they came out green glass. Considering them, 
therefore, as metallic, (and if they were not so, they nearly 
approached that state,) there results 25.4 per cent, of rho- 
dium, without reckoning what remained in the gold. I re- 
collect that I took the lower half of the solution, which had 
remained long undisturbed. Would it thus become charged 
with more gold and less rhodium ? I am inclined to this 
opinion so much the more, as from the fourth part of this so- 
lution, precipitated with muriate of ammonia, which should 
have contained 16.5 of alloy, there could not be obtained 
more than 9.3 of gold, which give 43 of rhodium in 100 of 

* The name appears to Iiavc been given by Dr. Wollaston, " from the rose 
(K)lour of a dilute solution of the salts containing it." — Tr. 
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Joy. The remainder of the solution took the colour of the 
rotosulphate of iron. 

V. 

In this state it occurred to the Chevalier Mendez, to add 
ilphuric acid to the solution in aqua regia, of 10 grains of 
sother alloy, whose sp. gr. was 16.8, and to distil to dry- 
ess. When all the muriatic acid had passed over, and the 
quor in the retort become very red, he changed the receiver, 
ad a yellow matter passed with the acid, the gold remaining 
I the retort as if it were massive gold. The yellow matter 
as partly dissolved in the water, tinging it first yellow and then 
reen, and the remainder formed an ochre-yellow sediment, 
hich would be subtritosulphate of rhodium. On putting 
ater into the retort, the same sediment was formed, which 
as separated by decantation ; and the gold was twice melted 
ith potash and nitre, leaving a scoria, the first time, of a 
eep pistachio-green colour, and the second of a brighter 
reen ; so that it would have been necessary to repeat the 
rocess several times, in order to have left the gold perfectly 
lire : it weighed, in the state in which we leave it, 8.3 
rains. 

I feel compelled to say, that Dr. Wqllaston is in error 
hen he asserts, that the alloys of gold with rhodium are ve- 
Y ductile. The contrary has been observed in the smelting 
ouse here for years, and was attributed to the acridness of 
ke adds J as if more than one were used, and as if that were 
ot very volatile, and easy of decomposition. We can now 
onceive, that a rough metal, and in such quantity, mrust give 
Dughness to the alloys which it forms. 

I suppose that men of experience will not now say, that 
ith the cupely and two or three acids^ any fraud in gold 
«y he discovered ; since, in addition to the examples of pla- 
na and palladium, which they before possessed, they now 
ave that of rhodium ; and iridium will one day afford also 
Qother. In relation to the great waste in the smelting 
ouse, I understand that many expedients have been adopted 
t different times ; but these, without experiments, will never 
iscover physical truths ; expedients being like the money of 
le Lacedaemonians, of much bulk, but of little value. 

The complete separation of the rhodium, in my opinion, is 
ot to be obtained oy softening the gold (as the French ex- 
»ress it) with corrosive sublimate ; which process, however, 
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18 more chemical thian washing the ores of silver, as in Tas^ 
CD, with sacate f and soap, in order to ii«e them from the 
black powder, or oxyd of some metal resembling selenium : 
at least, the Chevalier Mendex and myself met, among these 
ores, the biseleniureti of silver in small hexa^nal tables, 
with the salient angles and corners roimded, as if they had 
been melted ; of a leaden-gray colour, and ductile, as maybe 
seen in the 5o/, No. 102, Sept 24th, 182a It will *be bet' 
tier obtained by treatibg the alloy with snlphturet of antitno* 
ny, on account of the greater iskffinity betWeen the rhodium 
iand the snlphur ; a process very successfully empWed by a 
man who the last year purified a quantity ibr 1800 dollars^ 
making a secret of it, as if this were an age of mysteries, and 
we were inhabitants of Otaheite. 

This analysis is imperfect^ in conseqUen<ie of the niifortu- 
nate condition of our laboratory, after having been thirty 

?ears in charge of a chemist like Elhuyar, the discoverer of 
(Wolfram and Cerium : it is true, that under tbd old govern- 
ment he pursued his occupation steadily, ' thrbugh necessity^ 
for he who has once had a taste of the experimental sciences^ 
cannot possibly ever abandon tbemt 

(Signed^ Andr£B del Rio» 
Prof, of Mineralogy in the College of Mines* 
Mexico, Dec. 9, 1824." 
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(Continued from Vol. XI. p. 167.) 
[Communicated to the Lyceum of Nat. Hist, of the Berk. Med. Inst.j 

109. C. sterilis. WiUd. 
Miih. Pursh, Eaton, Pers. no. 3» 
Ell. no. 1. Schw. and Torrey no. 2. 
Schk. tab. Mmm. fig. 146. 
Spica composita dioica et androgina; spiculis stibqiiinis 
sessllibus approximatis, nunc omnino stameniferis suboblongi^ 
acutis vel fnictiferis ovatis, nunc androgynis supeme vd in- 
ferne stameniferis ovatis ; fructibus distigmaticis ovatis acu- 
minatis vel subrostratis bifidis compresso-triquetris margine 
scabris, squamam ovatam acutiusculam snba?quantibns. 
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"Culni 4 — 12 inches high, obtusely triquetrous, tather hex- 
aitgular, -striate, growing black below, scabrous above ; leaves 
linear, upper ones long as the culm, shorter below, rough on 
the edge ; staminate spikelets ovat^oblong, rather acute, 
a^ut ^e, approximate, sessile, with an ovate scale acute ; 
pistillate spikelets more distinctly ovate, situated like the sta- 
minate ; androgynous spikelets, like the pistillate, staminate 
aormettmes above tind sometimes below ; fruit ovate, cordate- 
ovate ^Muh.), acuminated into a short boak, bifid, subcom^ 
pre&sed, scaUrous on the margin above, reiiexed at the -apex 
and diverging, with an ovate scale somewhat acute, white on 
the margin, and about the lengtli of the fruit. 

Flowers in May in the marshes of Penn.-*^Muh. Com- 
mon over tlie country, in wet situations. In the dioecious 
form, this species is easily distinguished fi'om C. steliulata 
and "C, scii^ides-^-A^Mt commonly they are probably con* 
bounded, as they greatly resemble each other. 

110. C. affmiS'^ R, Brown; 
Schw. and Torrey no- 7. 

Spica unica androgyna superne staminifera paticiflora 
laxa ; fructibus tristiginaticis ; squamis lanceolatis acutis, in- 
Euna aristata ; foliis planis. 

Culm six inches hijgh, triquetrous, subscabrous, leafy to- 
wards the base ; leaves narrow, linear, flat, shorteor than the 
iuilm, filiform at the apex ; spike single, staminate above^ 
x>ose-flowered ; fruit about five, with a tawuy scale ; stigmas 
-hree. Mon, 

Found in Arctic America, by Dr. Richardson. See App. 
Frank. Nar. cd. 2. This plant appears to be exceedingly 
like C. polytrickoides ; if the fruit do not difler, it can scarce- 
ly be considered more than a variety. 

111. C attenuata, R. Brownw 
Schw. and Torrey no. 8. 

Spica unica androgyna superne staminifera densa ; fructi- 
bus tristigmaticis paucioribus obternis ; squamis omnibus ob- 
tusis. 

Found in Arctic America, by Dr. Richardson. See App. 
Frank. Nar. ed. 2. 
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112. C. Mcolar. Allian. 

Srhw. An. Tab. Persr no. 30. Rees* Cyc. no. 70. 
Schw. and Torrey no* 27. 
Schk. tab. Aaaa fig. 181. 
Spicis androgynis inferne staminiferis temis ovatis sobsesiK 
libiis, erectis ; fractibus distigmadcis obovads obtusk sob- 
compressis ; squamis ovatis obtusis. 

Cnlm 3-*-6 inches high— leaves half the length of Ae 
culm, linear ; fruit efliptie, or oboYate obtuse, green, with as 
ovate scale becoming black ; lower spike slKXt^peduncnhte 
and bracteate. 

Found in Labrador, by a Moravian missionary, and sent 
to Mr. Schweinitx — agrees with the European plant. Mam^ 

113. C loliacea. L. 
Pers. no. 64. Rees' Cyc. no. 33. Wahl. no. 47r 
Schw. and Torrey no. 29. 
C. tenella, Schk. Car. I. p. 23. tab. Pp. fig. 104. 

Spiculis androgynis inferne staminiferis temis sub^stanti- 
bus minutis paucifloris sessilibus; firuetibns disdgmaticis 
ellipticis vel ovatis obtusis subcompresris cfiyaricatis ner^ 
vosis ore integris, squama ovata acuta subdoplo longioribas. 

Culm slender, flexuous ; leaves narrow, linear, shcorter than 
the culm, with brownish sheaths towards the base, bract long^ 
setiform, flexuous, under the lowest or two lower spikelets;' 
staminate scale lanceolate ; spikelets three or four, smsdl, ovate, 
sessile, remote, few-flowered,, staminate at the base ; fi^oit el- 
liptic, or ovate-obtuse, somewhat compressed, a little diverg- 
ing, curved, entire at the orifice, with an ovate scale acufct 
and about half the length of the fruit. 

Found in the cedar swamp in New-Durham, N. J. — Dr^ 
Torrey } also in Arctic America — Dr. Richardson. 

It is well known that Schk. considered C. tenella as thc^ 
true C. loliacea, L.^ 

114. C. stellulata. Schreb. 

Pers. no. 60. Wahl. no. 46. Rees' Cyc. no. 2». 
Schw. and Torrey no. 38. 
Schk. tab. C.fig. 14. 
C. echinattty Retz et al. 
Spiculis androgynis inferne staminiferis subquaternis ova- 
tis remotiusculis sessilibus ;: fructibus distigmaticis ovatis aeu- 
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fiitnatis compressis subbifidis margine scabris divergentibus 
St reflexis, squama ovata obtusiuscula paulo longioribus. 

CiUm 4 — 14 inches high, triquetrous, rather slender, leafy 
towards the base ; leaves linear, shorter or even longer than 
Ae culm, rough on the edge ; spikelets three to five, ovate 
except the highest, which is elongated by the staminate flow- 
ers decurrent at the base, somewhat approximate, lower 
^fien more remote and supported by a long linear bract sca- 
brous ; stigmas two ; fruit ovate, somewhat cordate at die 
liase, short-acuminate, scabrous on the margin, plano-con- 
vex, nearly entire or slightly bifid, spreading, reflexed in 
maturity ; pistillate scale ovate, tawny, whitish on the mar- 
'gin, a little shorter than the fruit. Colour of the plant yel- 
lowish green. 

Flowers in May — grows in marshy situations in meadows 
and pastures and along woods — common in our country, as 
well as in Europe. 

This species was considered by the English botanists as 
die C. muricata, L., until the acquisition of the Herbarium 
of Linnaeus showed their mistake. Under this name it was 
described by many. Indeed, Wahl. considers this plant to 
be C. muricata, L. in Flor. Suec. though it is not the plant 
described afterwards by Linnaeus under this name, which 
has the staminate flowers above the pistillate. The resem- 
blance of C. scirpoides to C. stellulata led Muh. to ask 
whether it is sufficiently distinct from it. In C stellulata 
all the spikelets are androgynous ; in C. sdrpaides, the upper 
spikelet is androgynous, while the others are entirely pistil- 
late, or have few staminate florets, — ^the pistillate scale too 
Is more lanceolate, and more obtuse in proportion. ^ Still it 
is certain that the varieties of C. stellulata, C. sterilis, and 
C scirpoidea, are extremely near each other. 

115. C. muricata. L. 

Pursh, Eaton, Pers. no. 57. Wahl. no. 28. 

Rees' Cyc. no. 28. 

Schk. tab. E. and Dd fig. 22. 
Spica composita androgyna; spiculis subsenis supemc 
staminiferis ovatis sessilibus approximatis, ssepe inferioribus 
snbremotis ; fructibus distigmaticis ovatis vel ovato-oblongis 
acuminatis convexo-planis divergentibus bifidis margine sca- 
bris, squama ovata duplo longioribus vel ovato-lanceolatae 
;eqaalibas* 
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Calm a foot or more in heigbt, triquetrous, scabrous abovev 
leafy towards tlie base ^ leaves liuear-lanceolate, flat, scar 
brous on the edge, rather smooth and soft^ ofte& surpasang^ 
the culm, striate with striate sheaths^; bract sometimes lon^ 
and leafy under the lowest spikelet, sometimes uone or small ; 
spikelets three to seven, ovate, sessile, sometimes aggregated^ 
sometimes rather remote below, staminate at the summit mi 
few-flowered ; stigma& two ; fruit ovate,, acuminate^ plano- 
convex, diverging or horizontal, scabrous on the margin, 
bifid, pistillate scale ovate and about half the length of the 
fruit, or ovate-lanceolate equalling the fruit, tawny or greenv 
with a whitish edge. Color of the plant varyiug from a 
bright to a yellowish green. 

Flowers in May — grows about woods and hedges — com- 
mon. 

On the specimens of C. muricata from England and Ger^ 
many, the scale of the fruit is of unequal lengths, sometimes 
scarcely exceeding half the length of the fruit In tliis par- 
ticular, our plant is like the European. Tk^ iorm of the 
plant, on tab. E. fig. 22, is not \ery common.. 
The following variety is much more frequeat. 
fi. cephaloidea^ (Mihi.) 

C. loiiacea^ Schk. Cai\ I. p. 22. tab* Ee frg. 9f, 
C. muricata Wahl. 
Spiculis aggregatis subquinis arete sessilibus; fructibus 
ovatis, squama dnplo longioribus. 

The plant called C. loiiacea, by ScJik. Car. I. p. 22, he 
afterwards considered a varietv of C. muricata. The scale 
is shorter on our plant than is shown on his figure. Culm a 
foot or more high, and in rich shaded hedges often four feet, 
and decumbent from its weight, acutely triquetrous ; spike- 
lets commoiih aggregated, yellowish ; fruit horizontal ; pisr 
tillute scale ovate, small, rarely exceeding half the length of 
the fiuit ; common. The spikelets are exceedingly lik(' 
those OH tab. Ee fig. 91, and the plant belongs to no other 
species described, and is described by no botanist of our 
country unless under the name of C. muricata. 

C. (Iivuhay Gooden. is credited to our country hy Pursh, 
and is considered by Wahl. as only a variety of C. muricata^ 
— it is, at least, very near it. 1 have never found a variety 
however, which was like the specimens of C. divuha received 
from Europe. One form of C. sparganioidcs exactly resem- 
bles the figure of C. divulsa, Schk. tab. Dd. fig. 89, and is 
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probably the plant intended by Pursh. Had I not found it 
growing upon the same root with the common C. sparganioi- 
des, I should have referred it to the same figure in Schk, It 
is probably a form of this variety, which is called C. Nuttal- 
lii, Schw. An. tab. 

116. C. remota. L. 

Pursh, Wahl. no. 51. Rees' Cyc. no. 40. 
Pers. no. 68. Schw. and Torrey no. 42. 
Schk. tab. E. fig. 23. 
Spiculis androgynis inferne staminiferis numerosis ovato- 
eblongis sub^ssilibus, inferioribus distantibus, bractea longis- 
sima foliacea su/Tultis ; fructibus distigmaticis ovatis acumi- 
natis bifidis convexo-planiusculis subbifidis, squama ovato- 
lanceolata paulo longioribus. 

Culm 12 — 20 inches high, leafy, slender, flexuous ; leaves 
linear, rather narrow, often surpassing the culm ; bracts very 
long, linear, leafy, under the lower spikelets ; stigmas two ; 
spikelets ovate-oblong, numerous, nearly sessile, staminate 
below, approximate towards the summit, lower ones quite re- 
mote ; fruit ovate, acuminate, or oblong-ovate, bifid, some- 
what compressed, a little longer than the ovate scale. 

Flowers in May — found in woods on the mountains of 
Penn. — Pursh ; in Arctic America — Dr. Richardson. 

The fig. in Schk. is very fine — on my European speci-^ 
niens die spikelets vary from five to twelve. 

117. C. media^ R. Brown. 
Schw. and Torrey no. 44. 

Spicis androgynis inferne staminiferis tristigmaticis ternis 
subsessilibus approximatis ; fructibus ovatis rostratis glaber- 
rimis, squama ovata obtusiuscula longioribus. 

Found in Arctic America, by Dr. Richardson. Mou. See 
App. Frank. Nar. ed. 2. Though nearly allied to C. hicolor^ 
it appears to be a distinct species. 

118. C. concolor. R. Brown. 
Schw. and Torrey no. 55. 

Spica staminifera solitaria ; spicis fructiferis distigmaticis 
binis vel temis erectis subsessilibus ; fructibus ovalibus mu- 
cronatis integerrimis laevibus ; squamis omnibus subconco- 
loribus obtusis ; culmis laevibus ; bracteis auriculatis. 

Found on Melville Island — said to resemble C. caespitosa. 
Man. 



316 Caricogrufky. 

] 10. C. mxUica. R. Brown. 
Scbw. and Torrey no. 56. 
Spica staminifera solitaria, squamis obUuug ; spicis fimcti- 
feris tristigmaticis ternis distantibus erectis subexserte pedoii- 
culatis, fractibus ovalibus muticis laevibus, squama ovata 
mucronata longioiibus ; foliis bracteisque planis. 

Found in Arctic America, by Dr. Richardson, ilfon. See 
App. Frank. Nar. ed« 2. 

120. C. saxaiilis, L. 

Pnrsh, Eaton, Pers. no. 114. Wahl. no. 140. 

Schw. An. Tab. Rees' Cyc. no. dO. 

Schk. tab. T and Tt fig. 40. 

C. Bigelawii, Torrey in Schw. An. Tab. 

— compactOy R. Brown i Schw. and Tm*. no. 54. 
Spica staminifera solitaria oblonga erecta, squamis obtu- 
sis ; spicis fructiferis distigmaticis subtemis alternis, saperior- 
ibus ovatis sessilibus, inferioribus snboblongis Inrevi-pedan- 
culatis bracteaiis ; fructibus ovatis obtUHls vel oblongo-ovali- 
bus subcompressis ore integris subpubescentibus, squamam 
ovatam obtusam subsequantibus. 

This species is given on the authority of Pnrsh, who found 
it in the hemlock woods of Vermont and New-Hampshire. 
It has been considered doubtful whether the plant inhabits 
our country, and Pursh has been thought to have mistaken 
the C. Washingtoniana^ Vol. X. p. 272 of this Journal, the 
C. nigra, no. 69 of the Mon. for the above species. The 
difference between C. saxatilis, and C. Washingtoniana, in 
the number of stigmas and the form of the spikes, is too great 
to render the supposition probable. The same is true also in 
relation to these two species and the C. nigra, as shown by 
Schk tab. Aaa fig. 115, and as described by European authors. 
The three are very different in various respects. It seems 
the more probable that Pursh was not mistaken, as the C. 
compacta, R. Brown, found in Arctic America, is stated to 
resemble C. saxatilis, and is perhaps a variety of it. This 
species is found in Alpine districts of the north of Europe. 
Culm triquetrous, glabrous, leafy towards the base ; leaves 
linear-lanceolate, shorter than the culm ; bract leafy, auricu- 
late, under one or more of the lower spikes and longer, with 
short sheaths ; staminate spike single, erect, oblong, with 
jaearly linear and often very obtuse scales ; pistillate spikes 
two to iive, upper ones ovate and sessile, lower ones rather 
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•blong, exsertly and short-pedunculate, nearly black, rather 
densely flowered ; stigmas two ; fruit ovate, or oblong-oval, 
obtuse, rather compressed, entire at the orifice, slightly pu- 
bescent ; pistillate scale ovate^ obtuse, black, and about the 
length of the fruit. 

Note, A description of C. fVilldenowiiy vol. IX. p. 258^ 
from perfect specimens, here follows, 

C. Willdenowii. Schk. 
,Muh., Pursh, Eaton, Pers. no. 5. 
Ell. no. 4. Schw. and Torrey no. 5. 
Schk. tab. Mmm, fig. 145. 
C. Jamesii, Schw. An. Tab. 
Culmis vel pedunculis 1 — 3 ex radice eadem ; spica unica 
supeme staminifera basi ovata ; fructibus 3—6, tristigmati- 
cis ovato-globosis rostratis subinflatis subtriquetris ; squami» 
ovatis acutis inferioribus foliiformibus longissimis splca per- 
multo longioribus. 

Obs. Variat interdum cum spica staminifera distincta. 
Culm 3 — 12 inches high, one to three from the same 
sheaths, acutely triquetrous, scabrous above, lax, the two 
lowest like common peduncles and shorter ; leaves subradical, 
linear, rough on the edge, flat, striate, often much longer 
than the culm, with brownish sheaths ; spike single, stami- 
nate above, ovate at the base, in maturity ; staminate flowers 
about six, sometimes on a separate spike, with short and ob- 
tuse scales, whitish on the edges ; stigmas three ; fruit three 
to six, ovate-globose, glabrous, slightly triquetrous, some in- 
flated, rostrate, nearly entire at the orifice, before maturity 
lanceolate, or ovate-lanceolate, the beak scabrous under a 
lens ; pistillate scale very various, the upper ovate and acute, 
and about the length of the fruit ; the lower leaf-like, broad, 
linear-lanceolate, many times longer than the spike. Colour 
of the plant light gi'een. 

Flowers in June — grows in dry woods in Penn. — ^Muh. ^ 
also in Ohio. — Dr. E. James. 

The figure of Schk. was drawn from a specimeDy upon 
which the fruit was not mature, and the fruit is not represent- 
ed sufficiently globose at the base, but as too nearly lanceo- 
late. The haf'like scales of the lower fruit are not drawn 
of near the length which they often have. 
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i£l. C. tetanica. Schk. 

Schk. Car. II. p. 68. tab. Oooo fig. 207. 
Schk. tab. Ggg fig. iOO? 
Spica staminifera solitaria pedunculata ; spicis fructileri^ 
tristigmaticis binis vel ternis remotis, infima longo-peduncu- 
lata; fi^uctibus obovatis apice recurvis ore integris, squama 
ovata obtusa longioribus. 

There is much obscurity resting upon this Species, and 
some mistake must have been made. Schk. referred t\^o 
figures to the same species, and yet there can scarcely be a 
doubt that tab. Ggg fig. 100, was drawn from a variety of 
Cpyriformisy Schw., the C. uurea^ Nutt., as the fruit and up- 
per pistillate scales often agree exactly with this figure, and 
the opened fruit shows the same dark, compressed, and obo- 
vate seed, drawn on the fig. of Schk. : and Muhlenberg 
doubted whether both or even either of the figures of Schk, 
answered to the plant which he described under tlie same 
name. And certainly the characters of the fruit, given by 
Mull., viz. ovate, acute at both ends, and nerved, are entirely at 
variance with those given above from the description of Schk. 
We learn too from the Mon, that the C. tetavica in the Her- 
barium of Muh. is clearly the C. granularioides, ^chw., which 
is the true C. conoid ea of Schk., as remarked Vol. X. p. 47, 
The C. tetanica of Muh. Herb, and of the Mon, is obviously 
a very distinct plant from the C. tetanica, Schk. described 
above. A new name has already been given to it by Dr. 
Schw., and it is also C. conoidea Schk. The C. tetanica, 
Schk. must retain the name given by that botanist. Until 
the specimens shall have been actually compared with those 
from which Schk. drew his figures, this is the only safe 
course. I have a species of Carex which agrees very nearly 
with the description and figure of Schk., and must at least be 
a variety of the real C. tetanica, I had a full opportunity of 
examining it in its fresh state. It has the following charac- 
ters, and corresponds very nearly with tab. Oooo fig. 207. 

Culm 6 — 10 inches high, triquetrous, scabrous above; 
leaves flat, linear-lanceolate, shorter than the culm ; bracts 
linear, long, surpassing the culm, with short sheaths ; stami- 
nate spike single, erect, long-pedunculate, with oblong and 
obtuse scales, tawny, green on the keel ; stigmas three ; pistil- 
late spikes two, sometimes three, oblong, loose-flowered, re- 
mote, — upper sub-sessile, the lower exsertly pedunculate ; fi-uit 
ovate and acute at both ends in its young state, and recurved at 
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fte apex, — when mature, obovate, sometimes recurved, gla- 
brous ; pistillate scale ovate, distiuctly mucronate below, less in 
the middle of the spike, and often only acHtish at the summit, 
green on the keel, shorter than the fruit. Colour light green« 
Flowers in May — moist meadows, in Stockbrid^e, Mass. 

122. C Hahtyana. Dewey. 
Vol. XI. tab- N. fig. 43. 
Spicis staminiferis subbinis oblongis erectis sessilibns ap^ 
proximatis a fructifera remotis, suprema longiore ; spica fnic- 
ttfera trisdgmatica solitaria oblonga cylindracea exserte pe- 
dunculata erecta sublaxiflora, raro binis distantibns et sopre- 
raa supeme staminifera; fructibas ovali-ovatis brevi-rostra- 
tis subtriquetiis inflatis nervosis glabrls ore obliquis, squama 
ovata acutiuscula paulo longiorlbus. 

Culm 1 — 2 feet high, erect, acutely triquetrous, minutely 
scabrous, purplish towards the base ; leaves linear-lanceolate, 
^ybout half as long as the culm, shorter below, rough on the 
edge, sheathing towards the base ; bracts linear-lanceolate, 
le^^, shorter than the culm, with sheaths white opposite to 
the leaf; staminate spikes one to four, generally two, approxi- 
mate, sessile, lower ones short, upper one about an inch long, 
densely imbricate, remote from the pistillate spike, — with an 
oblong and obtuse scale, tawny, white on the edge, green on 
the keel, and the lower one sometimes with a kw fruit; stigmas 
three ; [»sdllate spike single, sometimes two, erect, oblong- 
cylindric, exscrtly pedunculate, somewhat loose-flowered, — 
when two, the lower remote, and the upper sometimes stami- 
nate at the apex ; fruit ovate, or oval-ovate, slightly inflated, 
glabrous, nerved, sub-triquetrous, — ^with a short beak, red- 
dish brown, and Its orifice white and oblique ; pistillate scale 
ovate, somewhat acute, sometimes rather obtuse, reddish- 
brown, white on the edge, green on the keel, varying from 
more than half to nearly the length of the fruit. Color of 
the plant dark green- 
Flowers in May — ^grows in upland meadows, Westfield, 
Mass* — ^found'by Mr. E. Davis, principal of tlic academy, 
an accurate and indefatigable botanist. 

This beautiful species bears some resemblance to C. vcstitOy 
which has sometimes two staminate spikes ; but tUK spikes of 
this plant ar.e longer and not sessile, and in most of its cha- 
racters it differs from any American species hitherto de^ 
I5cribed« 

VOL. XI. — NO. 2. 40 
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123- C, collecta. Dewey. 
Tab. N. fig. 44. 

Spicsr staminifera solitaria erecia laxe imbricatis gradC 
sQb-pedunculata ;; spicis fractifeiis tristigraaticis sobtemk 
ovatu paacifloris bracteatis, inferiore brevi-peduncokta ; 
fructibus ovatis rostratis sub-bidentatis sub-pubescendbas, 
squama ovata acuta paulo longtoribus. 

Culm 6 — 16 inches high, triqaetrous, scabrous above, pro- 
cumbent in maturity, very slender, leaves linear, snbradical, 
shorter below^ upper also shorter than the culm, narrow, mi. 
nutely scabrous on the edge^ soft, bracts linear, lower one 
about equalling the culm, staminate sfnke single, erect, ska- 
der, nearly half an inch long, scales oblong,- long-acute, 
whitish-yellow, white on the edge, green on the keel and sca- 
brous, loosely imbricate ; stigmas three ; jHsdllate spikes two 
to four, ovate, small, sessile, few-flowered, bracteate,. lower 
one pedunculate ; firuit ovate, rostrate, slightly bidentate, sub- 
puliescent, and ciliate serrate on the beak; pistillate scale 
ovate, acute, large, light yellow, white oo the edge, green 
and scabrous on tlie keel, shorter than the fruit. Color of 
the plant light green. Seed ovate, triquetroos. 

Flowers in May — grows in small bogs on the border of a 
high spbagnous marsh, Worthington, Mass. with C. curta. 

Related to C. noviE-angUa — but difers in the number of 
stigmas, and in other characters. From C. «arta it difiers 
in its manner of growth, as well as in its staminate spike, 
scale, and in its fruit being more ovate, less globose, slightly 
pubescent, and scabrous or ciliate-serrate along the beak. 

124. C. vema. Vill. Pers. no. 103. 

— prcecox. Jacq. Wahl. no. 98. Pers. no. 91. 

Schk. tab. fig. 27. 
Spica staminifera solitaria erecta ; spicis fructiferis tristig- 
maticis binis ovato-oblongis approximatis sub-peduncnlatis ; 
fructibus ovalibus subtriquetris acutis pubescentibus, squama ' 
ovato-oblonga sub-mucronata paulo brevioribus. 

Culm 2 — -Q inches high, triquetrous, smooth ; leaves sab- 
radical, linear, scabrous on the edge, rigid, spreading, longer 
than the cnlra ; sheaths short, terminated by a short, lanceo- 
late, acute bract ; staminate spike single, erect, oblong, pe- 
dunculate, sometimes with a few pistillate florets at the base ; 
staminate scale oval, rather long, obtuse, tawny; stigmas 
three ; pistillate spikes two, approximate, ovate-oblong, sub- 



Caricography. 31a 

Sessile, lowest short-pedunculate, fruit oval, subtriquetrous, 
locute, pubescent ; pistillate scale ovate, rather broad, some- 
what acute or sub-mucronate, dark-colored, and a little longer 
than the fruit. Color pale or yellowisli-green. 

Flowers in May — grows on " rocky hills in the north part 
of Salem, Mass." — found by Dr. C. Pickering this season, 
for the first time in our country. It is a common European 
species. On the specimens of this species received from 
Germany, the pistillate scale is sometimes only acute, on oth- 
ers it is short-mucronate. Oa the plant sent me by Dr. 
Pickering, it has commonly the latter form. The whole 
plant very closely resembles the European, except that the 
scales are rather lighter colored. It should be remarked that 
this plant is not the C. pracox, Schreb., the C. Schreberi^ 
Schk« tab. B. fig. 9. 

Remark. Additions and Corrections. 

To C. bullatay Vol. IX. p. 71, should have been added 
the following variety. 

C. bullata, Schk. 

j5- cylindracea^ Mihi. C. cylindrica, Schw. An. Tab. 

Spicis staminiferis longo-peduncttlatis ; spicis fructiferis 
longo^yHndraceis subdensifloris ; fructibus longo rostratis. 

In this variety, the fruit is much more close than* in the 
common ibrm, less inflated, and with a beak longer in pro-, 
portion and very slightly scabrous. 

Found in S. Carolina — Schw. ; also, with the common 
variety in New-England. 

Also, to C. hirsuta, Vol. IX. p. 60, the following variety- 
C. hirsuta, Willd. 
Schw. and Torrey no. 47. 
0' pedwnculattLf Torrey. 
Spicis oblongo-cylindraceis pedunculatis ; foliis leviter 
pubescentibus. 

The lower spikes of this variety are longer and distinctly 
pedunculate, although the peduncles are short; the leaves 
are slightly and sometimes scarcely pubescent. 

Grows in Phillipstown, Highlands, N. Y. — Dr. Barratt ; 
also in the meadows S. of Newburgh, N. Y. with C. squar- 
rosa, C. gracillima, and the common variety 4 found also ia 
town. 
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Also — ^the C. alba of our country , Vol. VII. p. 266, nmi 
be considered a Variety of the European species^ on accooot 
of the difierence in the leaves. 

C. alba. Haenke. 

Schw. and Torrey no. 75. 

0' setifolia^ Dewey, Vol. XI- tab. H. Gg. 26. 
The leaves are bristle-formy slender, rather stiff^ and erect 
till near maturity. It is rather smaller than the specimens 
from Europe. In other respects it does not difler. In the 
form and colour of the fruit and scale, and in the hyaline, 
obtuse, leafless sheaths, the resemblance is complete. 

Grows on light rocky soil, Pownal, Vt. and Goat Island, 
N. Y, — abundant at the latter place. Also» at Watertown, 
N. Y.— Dr. Crawe j Mon. 

Also— to C. sqiuirrosay Vol. VII. p. 270, the following 
variety. 

C. squarroga, L. VoL XI. tab. I. fig. 29. 

Schw. and Torrey no. 1 1 . 

0' typhinoidesy Dewey. C. typhinoideiy Schw. An. Tab, 

Spicis longo-cylindraceis superne attenuatis subbtuis ssepe 
approximatis. 

Spikes long-cylindric, attenuated above, one to three, more 
or less pedunculate, often approximate ; large and leafy bract 
under the lower spike ; leaves appear to be less rigid. 

Found in N. Carolina — Schw. This appears to be only 
a variety of C. squarrosa — ^the fruit has three stigmas, though 
it is referred in the An. Tab. to those which have only two, 
and the scales do not differ. As all the descriptions of C. 
squarrosa implied there was only one spike^ this was natural- 
ly considered distinct. But the common variety is found to 
have from one to three spikes, similarly situated to these, as 
shown in the Monograph, PI. 27, fig. 2. The specimens I 
received from Dr. Barratt, collected in the Highlands of N. 
Y. have one, two, and three spikes. It becomes necessary to 
amend the description of C. squarrosa, L. by this diflerence 
in the number of spikes. The lower ones too appear to 
have much fewer staminate florets than the highest, or to be 
destitute of them. The figure of C. squarrosa, VoL XI. tab. 
I. fig. 29, shows the common variety before the fruit is ma- 
tured. 

Also — to C. umbellata. Vol. X. p. 31, the following va- 
riety. 
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C. umhellata. Schk. 
Schw. and Torrey no. 89. 
/^. vicina, Dewey. Vol. X. tab. D. fig. 13. 
Spica fructifera unica stamiuiferse approximata sessili ; 
ceteris fructiferis, cum pedunculis radicalibus. 

One sessile pistillate spike ovate and at the base of the 
staminate, with two or three radical peduncles bearing each 
a pistillate spike, as in the common variety. 

As this variety is found growing on the same root with the 
other, there can be no doubt about it, although the fig. in 
Schk. and all the descriptions given before that in this Jour- 
nal, Vol. X. imply that all the pistillate spikes are on radical 
peduncles. This variety too is very common. 

Also— C. multiflora. Muh. 

Schw. and Torrey no. 21. 
^. Tmcrasperma, Dewey, Vol. X. tab. F. fig. 19. 
C. microsperma, Wahl. 
The characters are given from Wahl. in Vol. IX. p. 61. 
The spike as a whole less compact than in the common 
variety — ^but the spikelets close aggregated ; the fruit less 
compressed, shorter, with k shorter and less acuminate beak. 
Grows in the same situations as the common, and the spikes 
are often large. 

The C. bracteosa, and C. polymorpha, Schw. An. Tab. 
are said in the Mon. to be only varieties of C. multiflora. 

C. CollinsiL Nutt. 
Nutt. Genera, Vol. II. p. 205. 
C. Michauxii, Dewey, Vol. X. p. 273, tab. G. fig. 21. 
^- subulata, Mx. and Mon. no. 73. 
As Wahl. had established a species under the name of C. 
subulata, it became necessary to change the name given by 
Mx. to this species. But as Mr. Nuttall had given the plant 
another name previously, justice requires that this species 
should be called C. CollinsiL Though I have never seen 
the termination of the fruit so much recurve d, there can be 
no doubt that Mr. Nuttall respected the plant which I called 
C. Michauxii. I adopt his name for this species. 

C. affinis. R. Br. Vol. XI. p. 
C. rupestris, All. ? Schk. tab. Nnnn. fig. 200. 
The description of C. affinis shows it to be very near, if 
not identical with C rnjpestrisy Allion. 
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C. cespitosOf Vol. X. p. 266. 
Lower pistiUaie spike often with one to three branches at * 
Its base. 

C. pseudo-^yperus, Vol. IX. p. 71. 
The staminate spike is sometimes androgynous, having a 
cluster of pistillate flowers at the summit. 

C. straminea^ Vol. XI. p. 157. 
y. minor, Dewey, Vol. XI. tab. N. fig. 45. 

Spiculis parvis subsenis obovatis ; fructibus ovatis acami- 
naUs compressis alatis sernilatis, squamam ovatam acutam 
subaequantibus. 

In this variety, found in cultivated fields, the spikelets are 
much smaller than in the common one, less globose, nearly 
obovate, more remote in proportion to their size ; the fruit is 
smaller, less round, less broadly winged, and about equal in 
length to the ovate and acute scale. Although this variety 
appears pretty remote from the common form, there is full 
reason to consider it only as a variety. 

Figures of the following species accompany this paper. 

Tab. M. fig. 38. C. dasycarpa Vol. XI. p. 148 

39 — glaucescens XI. p. 150 

40— EUiottii XI. p 151 

41 — verrucosa XI. p. 159 

42 — trichocarpa 
p, turbinata 
Tab. N. fig. 43 — Halseyana 

44 — coUecta 
45 — straminea y minor 
46 — plantaginea 
47 — anceps 

a. Broad radical leaf. 

b. NaiTow and long hyemal leaf. 
48 — lupulina 

/?. polystachia XI. p. 166 

49 — tetanica XI p. 312 

Note. This Caricography contains descriptions of one 
hundred and twenty-eight species of Carex found in North- 
America. ' It embraces all the fifty-nine species described by 
Muhlenberg, except his C. polymorpha, which is probably a 
variety of C. BuxbaumiL In fiie Flora of Pursh, sixty-four 
species of Carex are described. Of these, C. arenaria, C. 
flivuha, C. leporina, C. ovalisj and C. distansr' bsive not 
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been found by later botanists, even in the very localities men- 
tioned by that author. These several species, common in 
Europe, are generally supposed not to inhabit our country. 
The other species in Pursh's Flora have been introdbced 
into this Caricograpby. Of the numerous species in the 
An. Tab. of Dr. Schweinitz, most have been introduced into 
this work, as species or varieties well ascertained. Future 
examinations may detect some mistalies, or discover other 
species, which may be the subject of another paper. Figures 
of forty-nine species and varieties have been given in this 
work, embracing all the new to which the writer had access. 
By some, tliere will be thought to be a too great increase of 
species. The present hostility to the introduction of new 
species is favourable to the cause of natural science. In bis 
Discourse before the New-YorJc Alpha of the *. B. K. 
Society, His Excellency DeWitt Clinton expressed the gene- 
ral opinion of scientific men upon this subject. Still it is 
evident, that this principle may, like every other, be carried 
to an unreasonable extreme, anS one which shall be equally 
injurious to science. The natural history of any genus can- 
not be perfect^ until all the really distinct species are recog- 
niied and described as such. And though " every minute 
difference, every trifling variation" is not to constitute a new 
species, the language or practice even of Linnaeus will not 
authorize the rejection of important and constant differences. 
Upon them he founded all the species he described. Upon 
the same, every observer is authorised to proceed, until the 
science is perfected. There can be little doubt that future 
observers will add many species to those already described* 

Systematic Arrangement and Index of the North America^t 

Species of Carex. 

I. Stigmas two. 
A. Spike nngle. Dioecious. 

1. Carex dioica, L.* Vol. X. p. 283- 

— — — LinnsMttittf Schk. 
0' Davalliana, Wahl. 
2. Wormskoldiana,'^ Homeni. Vol. XI. p. 154 

— scirpordea, Mx. 

— Michauxii, Schw. 

"* Thote f peciei marked with an aiterisk arc common to Europe and t(iii 
couBtrj. 
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B. S^Um uveruL Dmckm ^nd andfQgjfnam, wUh Hanmi 

ondpiMtiU vaHou$fy riiuaitd. 

* 3. sterilis, Willd- Vol. XI. p. 304 

4. l>roiiioide8» Sehk. YUL p. "864 

C. Spikes Beverai. Androgynous*^^ 

1. Stamens ai the summil of the spikdeis. < 

5. — ^ cephalophora, WiUd. YIl. p. «S;.& X. p. 268 

6. rosea, Schk. X. p. 276 

fi- radiaia,Btiwej, X. p. 276 & XL tab. H. fig. 24 

7. rctroflcxa, Mnh. YII. p. fgri & X. p. 277 

8. 'Mnhlenbemi, Schk. YIII. p. 265 

9. — - stimta, Moh. YII. p. 871 & X. p. 277 
fnminaideaiMi^ 

10. ■ multiflora. Mah. IX. p. 60 

fi. microspenna, Dewey, XI. p. 317 & X* tab. F. fig. 19 

11. sparganiotdes* Muh. • YUL p. 265 

X2. disperna, Dewej, YIIL p. 266 & IX. tab. A. fig. 3 

13. — setacea, Oewey, IX. p. 61, tab. B. ^5 

14. — paniculata,* L. & Mah. X. p. ST5 

- deeamposita, Muh. 

15. teretiuscola.'*' Gooden. YU. p. 265 

16. — — . maricata,* L. « XL p. 307 

fi' ceph4(ndea, Dewey, XI. p. 308 

2. Stamens at the base of the spikelets. 

17. — bicolor,* Allion. XL p. 306 

18. ■" loliacea,* L. XL p. 306 

19. — Dewejana, Schw. IX p. 62« tab. C. fig. 11 

20. -^— triaperma, Dewey, IX. p. 63, tab. C. fig. 12 

21. scoparia, Schk. YIIL p. 94 

leporina, Mx. 

22. la^podioides, Schk. . YIIL p. 95 

trtbuloides, Wahl. 

Bichardi, Mx. 

23. straminea, Willd. YlL p. 276 & XI. p. 157 

/*• brevier, Dewey, XL p. 158 

— straminea, WahL 

y- minor, Dewey, XL p. 318 tab. N. fig. 45 

. 24. foena, Muh. X. p. 284 

25. cristata, Schw. X. p. 44 & XL tab. K. fig. 31 

26. Muskingumen8is,Schw. X.p.281&XLtab.L. fig.35 

arida, Schw. and Torrey. 

97. stellulata,* Schreb. XL p. 306 

echinata, Retz et al. 

28. scirpoides, Schk. YIIL p. 96 

tricqM, Mx.. 
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S9. *— curta * Goodeu. VIIL p, 93 

canescenst L. et al. 

50, •.^_ festucacea, Schk. VIIL p. 96 

31. remota,*L. -^^'P* ^^^ 

32. tenera, Dewey, VIII. p. 97 & IX. tab. C fig. 9 

S. Stamens at the apex of the highfst and lowest epfkeUts^ — the 

middle apikelets entirely staminate, 

S3. siccata, Dewej^ X. p. 278. tab. F fig. 18 

D. Stamens and stigmas on separaie spikes. 

1. Staminate spike single. 

34. — novse angliee, Schw. IX. p. 64. tab. B^.7 

35. floridana; Schw. . X. p. 45, tab. G 22 & £3 

36. aurea, NHttall» X. p. 48 

pyrifomds, Schw. IX. p. 69 & XI. tab. I tig. 30 

37. — conoolor, R. Brown, XI. p. 309 

38. mutica, R. Br. XI. p. 310 

39. saxatilis * L. XI. p. 310 

H' compacta, R. Br. ? XI. p. 310 

2. Staminate spikes two or more. 

4a acuta .♦ L. X. p. 265 

fi' erecta, Dewey, X. p. 265 

y- sparsifiora, Dewey, X. p. 265 

41. cespitosa,^ L. X. p. 266 

42. aquatilis.* Wahl. X. p. 267 

43. — , — stricta,* Goodeu. • X. p. 269 

44. crinita,* Lam. X. p. 270 

— — leonura, Wahl. 

fi' paleacea, Ph. X. p. 270 

y- gynandra, Dewey, ' ^ P- ^^^ 

II. Stigmas TiTREC. 

E. Spikes androgynous. 

a. Stamens at the summit. 
1. Spike single. 

45. polytrichoides, Muh. IX. p. 258 

— microstachMy Mx. r 
leptalea, Wahl. 

46. leucoglochin,* Ehrh. X. p. 42 

pauc^hra, Lightf. & ak 

47 affinia, R. Br. . XL p. 305 

ftipe^m, Allion. XL p. 317 

VOL. »• — NO. ^2 41 
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48. attenuata, R. Br. XI. p. SO9 

49. filifolia, Nutt. XI. p. 150 

50. ..... Fraseri, Sims. XI. p. 155 
-*»- lagopus, Muh. 

^ Spikes severoL 

51. — ovata, Rudge X. p. 44 

3. One, sometimes more, radical peduncles, tvUh wigle spikes. 

52. Wildenowii, Schk. IX. p. 258 & XI. p. 311 

Jamesii fickw. 

4. Several radical peduncles, with single spikes. 

53. — — pedunculata, Muh. * IX.p. S59 

b. Stamens at the base tf the spikes, 

1. Spike one, sometimes more* 

54. squarrosa, L. VII. p. 270 &XI.t&b.I fig. 29 

- typhina, Mx. 

$. tjphinoides, Dewcj, XI. p. 316 

2. Spikes severaL 

55. — atrata,"*^ L. X. p. 271 

56. ^— " media, R. Br. XI. p. M 

F. Terminal spike androgynous, pistillate at the summit ; the 

others wholly pistittate. 

57.^^ virescens, Muh. IX..p,259 

^. costata, Dewej 

58. hirsttta, Willd. IX. p. 260 

0. pedunculata, Torrej XL p. 315 

59. Buxbaumii,* Wahl. X. p.S9 

polygama, Schk. 

6a viridula, Mx. XI. p. 153 

triceps, Elliott 

^1- forraosa, Dewey, VIII. p. 98 & IX. tab. B fig. 6 

^-- gracillima, Schw. VIII. p. 98 & XI. tab. I hg. 2a 

diptalia, Schw. and Torrej. 

63. miaandra, R. Br. XI. p. 153 

64 Torrejana, Dewej, X. p. 47 

anstata, Dewej, VII. p. ^77 & IX. tab. A fig. 1 

Uavtsit, Torrev. 

^. fuligiuosa,* Schk, XL p. 15i? 



G. Staminaie spik^ single. 

1. Pistillate spikes sessile or with inclosed peduncles. 

'^. — pubescens, Muh. IX. p. 73 

67. vestita, Willd. IX. pfsei 

68. varia, Muh. XL p. 16ft 

0, pedicellata, Dewey XI. p. 162 

69. — — mar^nata, Muh. XL p. 163 
pennsylvanica, LanK 

7a dasYcarpa, Muh. XL p. 148. tab. M fig. SS 

7L — ^ Richardsonii, R. Br. XL p. 152 

72. concinoa, R. Br. XL p. 152 

73. flava,* L. IX. p. 65 

[ 74. Oederi,* Ehrh. X. p. 38 

- irregularis, Schw. 

75. tentaculata, Muh. X. p. 54 

■ rosirata, Mx. 

76. Collinsii, Nutt XL p. 317 

Michauxii, Dewer* X. p. 27. tab. G fig. 21 

subulata, Mx. and ill/on. 

77^ folliculata, L. X. p. 32 

■ iniumescens, Rudge. 

78. — — xanthophysa, Wahl. VII. p. 274 and X. tab. D fig. 15 

79. ■ lupulina, Muh. XL p. 165. tab. L fig. 37. 
lurida, Wahl. 

0' poljstachia, Torrej XL p. 166. tab. N fig. 4 

«0. Davisii, Dewey, X. p. 279 and XL tab. H fig. 25 

— ^ alpestris, Allion. & Mon. 

81. nigro-marginata, Schw. X. p. 282 & XL tab. H. fig. 27 

'82. collecta, Dewey, XL p. 314 tab. N. fig. 44 

2. Pistillate spikes exsertly pedunculale. 

S3. plantaginea. Lam. VIL p- 272. & XL p. 155 

tab. N fig. 46 

laiifolia, WaW. 

5^ anceps, Schk. X. p. 36. & XL tab. N fig. 47 

— — plantaginea, Muh. 

heterosperma, WahL 

striatula, Mx. 

^5. alba, Haenke.* VH. p. 266 

0. setifolia, Dewey, XL p. 316. tab. H fig. 26. 

86. oligocarpa, Schk. X. p. 280 

^ Van Vleckii, Dewey, X. p. 281. tab. F fig. 20 

87. conoidea, Schk. X. p. 47 

granularhides, Schw. IX. p. 262. tab. A fig. 4 

teianica, Muh. and Mon» 
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89. scabrata, Schw. IX. p. 66. & XI. tab. K %. se 

90. Wanda, Dewey, X. p. 45. & XI. tab. K fig. 3S 

eonoideUf Muh. and Mon^ 

91. laxiflora. Lam. X. p. Si 

— griseOf WahT. 
paupereulOf Mx. 

92. ustulata,* WahL XI. p. 149 

93. capillarb,* L. XL p. 149 

94. podocarpa, R. Br. XI. p. 162 

95. iexaoBa, Schk. X. p. 4a 

— — tenuUt Rudgc, 

— dibilia^Mx. 

96. sjlvatica, Hads. X. p. 4D 

■ arwnefa, Wahl- 

97. digitJfis, Muh. XI. p. 147 

98 castanea, WahU IX. p 7S 

— JUxili^t Rudge. 

99. Waahingtoniana, Dewey, X. p. 27% tabw D fig. 14 

■ nigra, Schw. and Torrey. 

100. tetanica, Schk. XI. p. 312. tab. N fig. 49 

101 Halseyana, Dewey XI. p. 313. tab. N ^. 4a 

S« PistiUaie spikes pedunculate and scaredy ehtath^. 

102 miliacea, Moh. X. p. 30 

— prasina, Wahl. 

103. umbellata, Schk. X. p 31 

fi. vicina, Dewey, XI. p. 317 & X. tab. D. fig. la 

104. miliaris, Mx. X. p. 36 

105. pallescens,* L. VII. p.26r 

1Q6. Elliottii, Torrey, XI. p. 151. Ub. M fig. 40 

castanea, Elliott. 

fuiva, Muh. 

107. hystericina,. WUld. X. p. 35 

108. ..^r— glaucescens, Elliott. XI. p. 150. tab. M fig. 39 

— sempervirens, Schw. 

109. Umosa,* L. X. p. 41 

0- irrigua, Wahl. 

7' ranflora, Wahl. 
^ livida, Wahl. 
«• oblonga, Dewey, 

lenHculans, Mx. YII. p. 273. & IX. tab. A fi^2 

J 10. — pseudo-cyperus,^ L. IX. p. 71 

— — jurcata, Elliott. 
111. -* — Hitchcockiana, Dewey, X. p. 274. tab. E fig. 17 

H. Staminate spikes two or more. 
1 1^ — trichocarpa, Muh. VII. p. 274^fc XL p. 158 
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0. turbinaia, Dewey, XL p. 159. tab. M fig. 42 

1 13. Barrattii, Torrej. XI. pTiQQr 

lUtoratis, Schw. 

114. aristata, R. Br. XL p. 161 

115. filiformis;* Gooden. VII. p. 268 

lanuginosa, Mx. 

116. ampollacea,* Gooden. VII. p. 266 

lir. vesicaria,* L. X. p. 273 

^ 18. verrucosa, Muh. XL p. 159. tab. M fe. 41 

119 bfullata, Schk. IX. p. n 

/f. cjlihdracea, Dewey, XL p. 315 

120. Schwcrmtzii, Dewej, IX. p. 68. tab. B fig. 8 

121. fetrtrsa, Schw. IX. p. 67/ & XI Uh. L fig. 36 

- Torreyana, Schw. 

122 pelKta, Muh. IX. p. 70 

striata, Mx. 

123 lacustris,* Willd. X. p. 43 

riparia, Muh. 

124. verna, Vill. Pens. XL p. 314 

125. cherok^nsis, Schw. XL p. l60. tab. L fig. 34 

■ recurva, Muh. 

126. oligosperma, Mx. XL p. 160 

127. longirostris, Torrejr, IX. p. 25r. tab. C Sg. 10 

128. gigantea, Rudge, XL p. 164 

Note. An appendix, containing some addMans, may be 
expected at a future day. 



Art. XII. — History and description ofsotne remarkable At- 
mospheric Appearances, as they were obstrved on the I9th of 
August, l&^5 ; ih a li^tter from Charles'MeAiw£THBR» 
Esq^ of Tod county, Ky. to'Dr; SiiBfUEL L. MfT^HiLb. 
dated Sept. 9, IBM. ' 

X>£AR Sir, — » 

I HAVE taken the liberty to send you an account of a 
phenomenon, so uhcomi^^n, that I think itwooMr be proper 
to be inserted in stfme ptiblii^ation^hicbinay MKid;it^doWn> to 

posterity. ^ . r. . . • r^-^; .n n • ■ :^ -. 

On Friday, the 19th of August, Aei^ appeared circles in 
the atmosphere, as laid dd^iih itxihe foll^ikigdiagirfliir:* -' 
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E and W represent die east and west point of the heavens ; 
▲ is the zenith ; B the sun ; CC a prismatic circle, of sur- 
prising brilliancy ; F a very bright circle of light, passing 
through the sun B ; Cc Cc two sections of circles, intersect- 
ing the circle F, at the point Cc F. These sections were 
very bright at their intersection with F, but became gradually 
invisible as they approached the sun. B and A and Cc F 
were in a right line, and the intersection Cc F was the same 
height above the horzon as the sun, and moved north, and 
approached the zenith in the same proportion as the sun 
moved south and approached the zenith. The circle F and 
the sections Cc Cc were circles of similar radii, and diminish- 
ed in size, as the sun approached the zenith. These circles 
were first observed about 8 o'clock, and continued until 11. 
There was not a cloud to be seen, but so thick a haze, high 
up in the atmosphere, that the sky appeared completely black, 
and the sun shone with so much splendor, and there was such 
a glare, that any person's eyes would be filled with tears in a 
few minutes, by going into the light. 

The same phenomena appeared again on the following 
Friday. The haze was not so thick, and there were a few 
thin clouds floating in the atmosphere which, when they pass^ 
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ed under any of the circles, obscured them until they were 
gone by. There appeared also on this day a prismatic oval 
at D D, but less brilliant than the external one ; the day 
was less bright and the circles were less splendid. It was 
seen on this day from 9 o'clock in the forenoon until 1 in the 
evening, at which time the intersection was to the east of 
north ; in all other respects the phenomena were the same asr 
on the 19th. 

In connexion with the above, it may be proper to add, that 
the weather this year has been rather uncommon in this neigh- 
borhood. Our winter was very dry and warm, and the sum- 
mer more hot than any person in this part of the country re- 
collects ever to have felt.* We have not had sufficient rain 
since the 20th of April, for transplanting, and not so much 
4Bince the last of J[ane as would lay the dust ; and last night 
we had a frost sufficiently severe to kill some cucumbers we 
had kept alive by watering. About five days previous to the 
19th, the wind shifted to the north-east, and remained there 
until after the 26th. 

I have been thus particular in describing the weather, to 
enable you to form a rational explication of these phenomena. 
If you should consider the above as worthy of your atten- 
tion, I shall be highly gratified ; and, with the greatest re- 
spect, I beg leave to subscribe myself your most obedient 
servant. Charles Meriwether* 

To Charles Meriwether, Esq. 

Netv-TorJc, March 13, 1825. 
Dear Sir, — 

Your letter describing the meteorological phenomena, of 
August 19, and the succeeding Friday, as they were observed 
in your part of Kentucky, reached me, in due course, through 
the post-office. 

I suppose they must be classed among the halos and par- 
helions ; though it is my opinion a better theory is wanted 
than we yet possess, for their solution. 

To preserve from oblivion, an atmospherical appearance 
of a somewhat similar nature, I described and figured, in the 
Medical Rqpository, vol. V. pp. 210-1 1 , the three rainbows, 
which appeared at once, on the 17th October,. 1801, and 

•■ *HaTiof li«40ytb€nQQK«i«rbrokeD^Iamiiot«Uet9flfMth«defrt0^ 
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qiiatefl Masschenbroeck and Hallejr for ehicidatioii : and 
with the like intention, I also noticed and delineated for ttie 
same work, vol. X. pp. 409-10, the very admirable metecns 
seen at New- York, on the 30thMaroh, 1807. : By consok- 
ing the passages referred to, you wiQ find I'^have not beea 
inattentive to such natural occurrences. It is my intention 
to offer your paper to our Literary and>Pbilosof^ical Sode- 
ty, at their next meeting ; and to submit its contents to their 
learned and sc^entjific decision. 

Tour's, respectfully, ^ • 

Sabiuel L. Mitchill. 
. . . .^ . .' . , • • • - .r . » ■ . . . '. ■• 

.VI Delineation. of halos which, appeared about the sun ontbe 
8th of September, 1816— continuance ^bout one boor, (from 
2 ^. 3 o'clock, P» M.) at Newport, R. ld«r»observed and de^ 
Kneated by D* Melville. 




Solar Halos* 



Prefixed to the following article, in the Rhode Island pa- 
per,, firom which we copy it, is the paragraph published i^ 
the National Intelligencer of September 11, announcing the 
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phenomenon as seen in that city. We have thought this 
particular account of it, as observed elsewhere, would be ac- 
ceptable to our readers. 

[From the R. I. Republican.] 

The above described phenomenon was observed at this 
ilace on the same day, Sunday, Sept. 8th, between the hours 
^f two and three in the afternoon ; duration of its appearance 
nbout 40 or 50 minutes^ The annexed sketch was delinea- 
ted at the time by actual observation. 

The sun at that hour bearing about south west. The 
halo immediately encircling the sun was about the usual di- 
ameter of those commonly seen, but uncommonly bright, 
being tinged in its whole circumference with prismatic col- 
ours, especially on its upper and north-eastern limb, where a 
bright mock sun (or sun dog, as it is usually called by sea- 
men) was formed ; the rays of light from whidi, formed a 
second halo of. a smoky white colour, well dciSned in its 
whole circumference, but more faintly as it approached the 
primary halo on its south-western limb, where they united, 
the second being exactly double the diameter of the first ; 
this second circle having a mock sun, less bright than the 
first, on its north-western, and another on itjs south-eastern 
limb, on a right line, nearly in that direction from the one 
io the primary halo ; the ray of light thrown off from which, 
formed two other circles, double tlie diameter of tlie second, 
and crossing the primary halo on its south-western limb, in 
the brilliancy of which it was lost ; and crossing the second 
halo on its north-eastern limb about thirty degrees from the 
horizon, where they were well defined, but diminished into 
slight pencils, until they were lost as they approached the 
north-eastern part of the primary halo. The rays of 
light thrown off from the concentration of these circles at 
their junction, or place of crossing the north-east, formed an- 
other and larger circle, (about 120 degrees of which was be- 
low the horizon) which crossed the two last in faint lines, and 
lost itself as it approached the second circle, which it would 
have touched, if continued on its south-western limb. 

It would be presumption in the ^Titer to attempt account- 
ing for the causes of a phenomenon in nature, which has 
remained unaccounted for by the philosophers of the pre- 
sent and preceding ages ; but it will not be considered pre- 
sumption to premise the causes of a phenomenon} which caa* 

VOL. XI. — NO. 2. 42 
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ses are so self-evident as to have been c<Misidered unwortby 
the notice of the Newtons and Franklins and Rittenhoaseg 
that have gone before us. Halos or circles, around the son 
or moon, have always been considered as the precurson of 
rain (or snow in the winter season^ and all are accustomed 
to predict the number of hours to elapse before faffing weath- 
er, by the number of stars visible within a circle about die 
moon. 

The rainbow is formed by the reflection and refractioo of 
the sun's rays on the falling globular particles of rain. Ha- 
los about the sun or moon are formed by the refractioo of 
the rays of light on a medium mere dense than the atmos- 
phere, without any reflection as in the rainbow. 

For six or eight weeks previous to the appearance of die 
phenomenon just described, very little rain had fallen on any 
part of this continent ; as far as we have heard, the drought 
was general. 

To account for the phenomenon as it appeared heref let us 
suppose the atmosphere to be abundantly chatrged with va- 
por taken up by the sun, but not yet formed into clouds of 
sufficient density to fall in rain, but of a density sufficient to 
cause a refraction of the sun's rays in their passage through 
it. Let us also suppose a north-easter commencing, (which 
was observed by Dr. Franklin always to commence in the 
south-west,) forming a counter current in the higher regions 
of the atmospliere, carrying the dense vapor with it from 
the S. W. to the N. E. And let us suppose also the most 
dense part of the volume of vapor to extend from the S. E. 
to the N. W. Then the rays of the sun, being refracted in 
their passage through this dense medium, would form the 
prhnary halo, with prismatic colors proportioned to the den- 
sity of the medium, and the intensity of his rays — ^the most 
dense part of the medium or surrounding vapour causing a 
concentration of the sun's rays on that part, forming a mock 
snn, or sun-dog ; the rays of light thrown oflf from which 
would form the second circle on the surrounding vapor» 
Tho same cause would occasion a concentration of the rays 
of iiiz;ht forming mock suns nearly on a right line N. W.»and 
S. E. on the second circle, from the mock sun on the north- 
eastern Jimb of the primary halo ; the rays of light thrown 
off from which would form the two circles of the third order, 
of double the diameter of the second, which circles crossing 
the secondary halo on the northeastern part, forming anotb- 
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er concentration of the rays of light, which being again 
thrown off on the more distant and less dense medium, would 
form the great circle, extending below the horizon in the N. 
£• and crossing the third circles in a direction, if continued, 
to meet at the southwestern limb of the primary halo. 

That these are the causes of those wonderful phenomena 
seems confirmed by the north-east gale that followed, com- 
mencing on Monday evening, and by the abundance of rain 
which has since faUen. At this place tlie rain commenced 
on the 9th, at night, and fell in torrents, almost without in- 
termission, for eight days in succession. A. 

[From thf3 National Intelligencer.] 

Eoctracts of c letter from Dr. S. L. Mitchill^ dated Oc-- 
iober 4, 18i6. — " I thank you for your account of the halo 
of September 8, accompanied with a drawing. Under a 
conviction that such natural appearances ought to be record- 
ed for the benefit of the present time, and the information of 
our successors, I caused the most remarkable meteor of this 
kind that I ever beheld, to be delineated and preserved in the 
Medical Repotitory» In the 10th volume of that work, its 
history and figures may be seen ; where, in addition to two 
circles^ like those you observed, there were Jive parhelia, 
and two of them tailed. 

^^ As to a theory of the colors which are produced by the 
reflection and refraction of light in the rainbow, it requires 
an alteration or modification to suit the case of halos and 
parhelia. I consider the scientific application of the laws 
of optics, to solve this phenomenon, as one of the most invit- 
ing subjects of modem science^ It seems to be a casus 
omissus or pratermissus in the Newtonian doctrine* An 
ardent. genius in our country might supply the hiatus J^ 

I view the reasonings of '' A," in the Rhodcrlsland Re-f 
publican, republished in the National Intelligencer, Oct. 3, 
as being superior to any thing I have seen on this subject. 

Washington City^ Oct. U. 
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[Prom thH Philadelphia Register, Se^. 17, 1816.] 

A description U ^ven in the National Intelligencer, of the 
12th inst. of a circle or halo, which was observed at Washr 
ington on the 8th Sept. — and as the writer is desirous of 
knowing the extent of this curions phenomenon, I shall at- 
tempt to describe it as it appeared in this vicinity. 

Between 11 and 12 o'clock on Sunday, Bth Sept. a 'beau- 
tiful corona or halo, was seen at Holmesburg, near Philadel- 
phia, around the sun. • The diameter appeared about half 
the size of a rainbow, the rim or edge strongly marked with 
prismatic colours, and particularly a deep orange — the body 
of the circle was very misty ; but on the outside a clear blue 
sky. To the northward of this, there was another complete 
circle, of about the like dimensions, intersecting the former, 
and passing through the centre of the sun, at its southern 
extremity. Intersecting this circle to the northward, were arcs 
of two other circles, of much larger dimensions, crossmg each 
other— colour whitish, but fainter than the other. T^e sky 
was remarkably clear to the northward, cloudy towards the 
south. In a southerly direction; there was also obser\ed, 
about one eighth part of a circle above the clouds, with very 
bright colours. L. 

Extract of a letter from a young gentleman in New Cas- 
tle, (DeL)to his sister in the dty of New-York, dated Sept, 
10th, 1816. — '* On Sunday morning last, at about II 
o'clock, we were surprised by a most singular appearance of 
four circles on and about the sun's disk, each having perfect 
all the colours of the rainbow. One of them (the most bril- 
liant) crossed the sun's centre — two each cut the centre of 
the first, and the fourth was connected and at some distance 
from the sun. Some of us are superstitions and frightened, 
and none of us can give a conjecture as to what has produced 
tiiem." 

Washington City, Sept. 25, 1816. 
I have sketched an uncommon halo which I saw here. I 
think it is an opprobium to modem philosophy, that no 
satisfactory solution of the result of reflection and refraction 
has been given, at least I have seen none. It was seen at 
Philadelphia, and at Newcastle, Delaware — at the last place 
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with extraordinary modifications. No man is better able 
than you are to solve the phenomenon. 

I have the honour to be, with esteem, and very respectfully 

yours, JOSIAH MEIGSi 

The Hon. S. L. Mitchill, New-York. 
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Art. XIII. — On Pitch-back and Breast-Wheels. By Mr. 

a. b. quinby. 

Prof. Silliman, 

Dear Sir, — In my letter of Feb. 12, 1625, I promised 
to communicate a paper for a subsequent number of this 
Journal, applying my theory of the Overshot-Water- Wheel 
to the Pitch-back and Breast- Wheels. I now redeem that 
pledge. 

Before offering my present paper, however, it is proper to 
remark, that a Pitch-back-Water- Wheel is one that receives 
the water at any point between the top of the wheel and the 
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joyer ttMenitjf vt die first quajdranl: and that a Breast- 
l/Vbeel 18 one mat redeive^ the water exactly at the lower ex- 
teflttOf of the first quadrant** It Is demonstrated in my pa- 
fper cm the Overshot-Water-Wheel, that the effect of water in 
'descendnig upon the circamfereaoe of a wheel, b always in 
]iroportion to the vertical space passed through. 

This fiurt being renrded, it is easy to apply die theoiy of 
the Overshot-Water^¥heel to the Pitch-back and Breast-' 
Wheels. 

If we asspme the comfitiQn that the water is delivered upon 
die wheel with a vdk>city^equal to that of the circumference 
of the wheel, (in practice the wa^r should be delivered upon 
the wheel with a velodif a litde exceeding that of the cir- 
cumference of die whe e l ,) dieti th0|re k no ^fference in prin- 
dple between theOviBlirA«f!hWatei>-Wfaeel, and the Pitch-back 
«nd the Breast-Wfaeri!$ Ae dfM^ of wy quantity of water 
descending upon eitl^ M^tt ij being ahi^ys in propcnrtion to 
the verticd space passed'dirongh — and Vfdng always meas- 
ured by die quantity of water expended, Multiplied into the 
vertical ispace throngh*which it descends ubovthe wfaeeLt 

Having now given my theoiy on the siibject of die Over- 
shot Water-Wheel, the Pitch-back and the Breast-Wheel, I 
will add one remark on the subject of constructing these 
wheels. 

Construct either wheel so that the water may descend upon 
it through as great a vertical space as possible — giving to the 
wheel, at the same time, the proper velocity. 

I have forborne offering any remarks on the theory of the 
Undershot- Water- Wheel, as I have understood from my friend 
Prof. Robert Adrain, that he has a paper prepared for pub- 
lication on that subject. 

A. B. QuiNBY. 
Augtist 7, 1826. 

* I am aware that theie definitions differ from those given by some authors ; 
but 1 think the meaning of the word Pitch-back requires the definition I hare 
given of that wheel ; and this definition beiug adopted, the definitipa I have 
Ifiven of the Breast-wheel, follows. The definitions, however. ar« matters ef 
l)ut little importance. 

t Friction is here not regarded. 
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liejoinder to the writer of the article in the North American 

Review. 

to the editor. 

Sir, 

The reason that has caused my delay in answering the 
Rejoinder of the writer of the article in the North American 
Review, need not he stated to the public 

The question between the writer of the Review and my- 
self, " is very narrow." I had stated in Vol. VII. of this 
Journal, that " The North American Review contains an 
article in which it is stated that the crank occasions a loss of 
three-fourths of the whole power employed ! !" 

I then quoted the Review, as follows : 

*' There is in the steam engine a loss of power in change 
ing the direction of its action ; from rectilinear to rotary, by 
the methods in common practice^ not very satisfactorily ac- 
counted for, considering the magnitude of the loss, which 
on an average amounts to about three-fourths of the whole 
power, as [which] appears from the reports of the perform- 
ance of the engines used at the mines in Cornwall " I then 
added, that, " With respect to the reports of the perform- 
ance of die engines used at the mines in Cornwall I had no 
knowledge, and was, therefore, not able to refer to the au- 
thority by which they were made out" " It must, howev- 
er, be concluded, that a very great blunder has, in some 
way, been committed by those who made the estimates, since 
the rotary motion produced by the cranky does not, in truth, 
(abstractly considered,) occasion any loss whatever of the 
acting power." 

These remarks djrew from the writer of the Review a re- 
ply, charging me with " misrepresentation ;" and denying 
that, '' any one can pretend for one moment that there is 
any thing in his paragraph which warrants Mr. Quinby's as- 
sertion that the loss of power is supposed to result from the 
crankJ'^ 

I then wrote a reply, and endeavored to convince the wri- 
ter of the article in question, that the paragraph I had quo- 
ted does warrant my assertion that the loss of power is sup- 
posed to result from the crank. But this did not do. The 
writer of the Review published a rejoinder — and this I shall 
now briefly answer. 



* 

To jvttUy the jaietmei I offered, it it only neeeMby to 
attend to the construction of the paragraph quoted. 

In this paragraph it is asserted thtt, " Tliere is in the 
jpteam engine a loss of power, in ckaii^ing the direction of 
iU action from recUlinear to rotary h/ mt method in am* 
mon pm^ieo.** This is tiie first membei* of the seiitence. 
Tiie two'negrt members a^r not necessary in the exaflrination^ 
The fonrdi member ekpresses, ** Which on an-average a- 
moonts to abodt thre6'faurth$ of the whole p6wer $*' And 
Aen the- aliAor appends the following member^ *^As 
[whidi]' appears from the leportr of the perfiirmdnce of die 
tagines used at the mines in CSomwall." Now, in this sen* 
tence, how much does die author assert on his own' responri^ 
biU^? and how much does he give* on the anthority of 
Messrs. Leans f Tliis can readily be determined by par^ 
$ing the pronown as, [which,] which has for its ant^eedanl 
die mem b er^ ** Which, <m ui avefage, amoobts to aObont 
Ikree^fmrAt of the whole power." Heice it is what is ex« 
pressed in this member that " appeOn from the reports of 
die perfbmMince of the engines used at the mines in CkMrn-* 
walL"* And dierefore the part that is giyen by the author 
on the ttlithority of M^isrs. Leans, is merely ^hni whidi ft- 
latesto the qtumtiijf of die loss ; and ftU diat is expressed in 
the preceding part of the sentence, which declares that, 
" There is in the steam engine a loSs of power," 8tc. is assert- 
ed by the author on his own respoDsibility ; and he roust 
be considered the accountable author of his own production. 

I shall now come to a different part of the subject. In the 
rejoinder the author says, " I had stated that there was, in 
die steam-engine, a loss of power in changing the direction of 
its action from rectilinear to rotary, by the methods in com- 
mon practice, •, •, •, as [which] appears from the reports of 
the performance of the engines used at the mines in Corn- 
wall." 

Now, it is asked, why did the writer of this rejoinder, and 
of the article in the North American Review, leave out these 
three interposing members of this sentence ? Did he think 
the reader so little informed as not to be able to perceive the 

• I do not beliere that any sach thing appears from Mes^ri. Lean's re- 
porti. And I wish it understood that I merely admil the fact for the sake of 
patting the point in the most farourable shape for the writer of the article 
ih the Nerth American Review. 
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difference between what he has here given and the original 
sentence ? But the reason is plain. He knew the original 
■sentence fixes the responsibility upon himself; and that by 
leaving out the three interposing members, he c®uld shift the 
responsibility upon Messrs. T, &^ J. Lean.* 

I shall now take some notice of the insinuatloo of the 
writer of the article in the North American Review, that 
** there is nothing new in my demonstration." 

Had the writer of this article been acquainted with the prin- 
ciples of the crank problem; or had he understood my de- 
monstration ; he would not have made so unfounded aii in- 
sinuation. 

The next subject to bd noticed, is the assertion that, " The 
crank is, in any position, merely the arm of a ltver\ capable 
only of modifying force without destroying it ; a fact knowii 
sometime before Mr. Quinby's demonstration of the crank 
problem^ namely, in the age of Archimedes." 

" The crank is, in any position, merely the arm of a lever. ^* 
This is precisely the error committed by Mr. Ward, and by 
O. W. in the London Journal of Arts and Sciences, in their 
attempts to solve the crank problem. 

In the lever> the direction of the force is always the samej 
and the intensity always constant. . ' . 

In the cranky the direction of the force varies continually^ 
and the intensity is not, for any portion of time^ constant. 

If Archimedes considered the crank ^^ merely the arm of a 
lewr-^^'* it is sufficient proof that he knew nothing about the 
problem. 

I shall now conclude this reply by expressing my regret 
that a subject so exceedingly plain should have occupied so 
much room in a sdenti^ Journal. 

The course 1 have adopted and pursued has appeared to 
ine necessary, not only in reference to myself, but in reference 
to the public* A^ B. QuiNBY. 

August 5, 1626. 

* By leaving out these three interposing: members, the firii meniber A bt^ 
comee the antecedent of the procodn, as [trhkh.] 

VOL. XI. — NOi 2. 43 
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Art* XlV-^Proftlem to determine the pontion of tke 
Crank when the tendency of the power to produce rt^^-' 
tUm u a maxtimum^ By Mr. A. B. Quinbt/* 




Put Parpower, asSo, rsCo, and «ssCe^ 

Then, ^r^^a^^ea, ^1 (a +Vr* — «»)«+»« skSC. 
Now, by mechanics, the tendency of P to produce rotar* 

tion«Px^xCe=.Px.2i5I^^^Xx; 

which is to be a maximum. 

This exprefssion being put into Fluxions, and equatedssO^ 

the proper value of x can be found : and the proper value of 
X being had, the position of the crmik is easily determined. 

NotCr If it were required to determine the two positions 
of the crank when the tendency of P to produce rotation is 
equal to the mean tendency, (from A to B) we should have 
the following expression : 



P X ^<^^'-'-"')'±^ X x=P X 4'r. t Or, anee 



a- ylr'^ — oC« 



AD 



f» 



P X -rr^ is a constant quantity, the same points ca» be de- 

* Thig golution wag- written (and algo wrought out) in 1821, sik Newcagtle, 
Del. and ghown to Maj. Babcock and Lt. Brewerton, Corps of Ennnem 
U. S. Army. 

t See my demongtration of the crank problem, Vol. VII. of this Journal. 

t The gign + before the quantity\/r « —x < gireg the pogition in the oiK 
per quadrant: and the gign - before the same quantity, gircs the position 
in the lower quadrant. 
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lennined by putting p^-jLl — JL — — J—L — xx into 

ar-y/r^ —x^ 

Fliftxions, and equating =0. Hence we have a general ex-* 
pressiou for the three points.* 

A. B. QUINBY. 

August 4, 1826. 

* The shackle-bar on board the steam-boat Chancellor Living^ston, on (ht 
Hudson river, is 150 inches long, and the crank 30 inches. By applying the 
€brmiil«e 1 have given, it is found that the pouer has the greatest tendency to 
produce rotation when the crank is 78^ 26' 41'' from the upper dead poiuC 
The angle made by the cranic and shackU-bar at this time^ is obtuse. 



Art. XV. — Preface to Experiments and application to Me- 
chanical Industry gfihe upivard force of Fluids, (Genefs 
Memorial.) 'By Felix Pascalis, M. D., President of 
the American Branch of the Linnsean Society of Paris, 

It is often the case, in this age of much writing and print-^ 
ing, that Reviewers, or Editors of Journals, have the exclu- 
sive power to establish the reputation of an author, if they 
choose, or to deliver over his book to neglect and contempt. 
They may also raise a work much above its true merit and 
valae. From this result there is not much harm, because 
public opinion must finally decide and award justice to the 
author. There is still a degree of retardation to the progress 
of science, of taste, or of other desirable improvements ; but 
what is worse, is the fallen fortune of a book in the market. 
When it has once been lowered in the hands of wholesale or 
retailing venders, it never can be well restored ; and what 
should command the sober and cautious attention of the 
readers, is, that they are themselves duped, in as much as not 
being aware of the comparative merits of the author and his 
reviewer, they take it for granted, that it is the duty of the 
latter to be impartial, while he is not even qualified to bestow 
either praise or censure. 

To these observations I was led, by reading, lately, much 
incorrect criticism, and many unfounded remarks, against 
Mr. C« C. Genet's Memoir on the upward forces of Fluids, 
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on which I wrote something in the preceding number of this 
Journal. I hesitate, however, to be myself his enconjiast, 
but I would rather be condemned to stud}^ again my eif peri- 
mental and mechanical philosophy, than to condemn an^ pof- 
tion of it, much less his departure in part from the Newtonian 
philosophy. Have we not proofs enough in nature, that if 
there are many of its elements under centrifugal agency, there 
are others under a centiipetal force ? 

We have still much to learn of the contending powen 
which sustain and govern the world ; but if we compare tilt 
improvements in navigation, which have been made within 
the last thirty years, and which, by means of the steam power 
alone, surpass those of many centuries, we may infer that as 
much remains to be discovered in hydrodynamics^ or in the 
laws governing the motion, the pressure and the force of other 
fluids. Nor should we be discouraged by the objection 
founded on the supposed impracticability of inventing appro- 
priate and competent machinery. Would the machinery be 
more difficult than that which was necessary to enable the 
Romans to build their colliseum, and the Egyptiana to erect 
their great pyramid ? 

First Experiment, 
Of an arost&tic elevator on a canal inclined plane and raiU 

way, rise of one foot to 15 in 120. 

This is intended to raise or lower canal boats, whenever 
there is a solution of continuity, from the lower to the higher 
level. Having excavated a basin^ plate A, fi^. 1, double the 
depth of the canal, at the termination of tlie water level, a 
double rail-way on an inclined plane B is to be construded, 
and on the top of the hill, two basins C on the plan of the 
dry dock, having side drains to discharge the water, without 
injuring the rail-way. Over that dry dock basin, may be 
constructed a spacious frame building, D, with a large cupo- 
la, the whole resting on a stone foundation, part of which 
shall be the outside walls of the basin, several feet higher 
than the loaded boats afloat. Under the cupola a pit is to 
be dug for the purpose of a laboratory. 

The moving force of this machinery is to be essentiallv the 
ascensive force of an aerostat of a spheroidal form, %\hich, 
when disengaged and allowed to ascend, will exercise its 
power on the large wheel, by means of a rope or chain fas- 
tened to its appendage O, that will pass through a sheave P 
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at the bottom of the pit, to a groove on the rim of the large 
wheel, and embrace its circumference. The large wheel is 
supplied with hand spokes, to accelerate or retard its motion, 
or it is used separately, and also with a pall, to prevent the 
load from descending, whenever requisite. The large wheel 
is to be 30 feet in diameter, and 90 in circumference ; which 
proportion will give 15 revolutions of the drum, while the 
large wheel will perform only 1. 

The cupola therefore is intended to cover an aerostat, G, 
and allow it a definite ascension. The rest of the building 
is to cover the dry dock basins, and a large vertical wheel, 
H, connected to an horizontal axle or drum, I, to which are 
fastened two ropes or chains, J, in order to coil inversely, 
passing through the stout sheeve, K, under the drum. In 
each of the basins will be a car or cradle, L, supported by 
six pairs of tack screws, M, morticed in an under frame, rest- 
ing upon wrought-iron axles, around which cast iron rail 
wheels will revolve, N. 

For the theory of this aerostatic elevator, and the regula- 
tion of its power, which is also applied to lowering the boats 
to a water level, to raise or lower carriages or rail-ways, and 
also to relieve steam-boats stranded or grounded on shoals, 
bars, or alluvions, the upward lifts of an aerostat filled in- 
stantly by the coal gas, &c. we must refer the reader to the 
general work itself. (See plate No. 1.) 

Experiments on hydrostatic power, and applications to various 

purposes. 

An hydrostatic power is, in this case, that which is created 
by a certain quantity of atmospheric air inclosed in a vessel, 
and this is placed under a column of water, which embraces 
it, and being eight times heavier, acts in proportion to its 
perpendicular pressure, and must increase the repulsive and 
ascentional force of said vessel ; in consequence of which 
fundamental law of nature, the author having experimented 
with an hydroarostatometer, of known dimensions and weighty 
has been able to regulate and produce the following 
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Comparative Table of Hydrostatic Forces, 



Cubic foot of 
•tnospheric air. 


Fresh water. 


Salt water. 


1 


100 


108 


10 


1000 
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2d 


2000 


2160 


30 


3000 


3240 


40 


4000 


4320 


fiO 


5000 


5400 


oa 


6000 


6480 


TO 


7000 


7560 


80 


8000 


8640 


90 
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9720 


100 


10,000 


10,800 
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20,000 


21,600 


300 


30,000 


32,400 


400 


40,000 


43,200 


500 


50,000 


.54,000 


600 


60,000 


64,800 


700 


70,000 


75,603 


«00 


80,000 


66,400 


000 


90,000 


97,200 


1000 


100,000 


108,200 



This power is to be applied, 1st, to raise or lower, verti- 
cally, canal boats to a high altitude ; 2d, to relieve canal 
boats or steam-boats, arrested in their course by breaches, 
shallow water, or deposits of mud and other substances ; 
3d, to raise vessels stranded, foul anchors, snags, planters, &ic. 
and to raise vertically heavy weights on the water and on tlie 
land ; 4th, to prevent ships and vessels from sinking and 
men from drowning. It is for these important objects that 
two kinds of hydrostats are proposed ; one is a vertical ele- 
vator on a canal, and the other is a tractor horizontal, and 
may be vertical, too, as the following diagrams can better ex- 
hibit to an attentive reader. 

Hydrostatic Elevator — (Vid. plate 2.) 

It is an indispensable requisite, that water can be procur- 
ed from any convenient place, above the level of the water 
below, when the most perpendicular part of a hill is to be 
cut or straitened vertically, and to resist any pressure, this A 
should be also strengthened by retaining walls if necessary : 




VIM'S- OP AIT HYDROSTATir VEBTICAI.- 
BLBVATOIL,On A CAMAI.. 
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a casement B wider than the larger boat, must be built, 
either in wood or stone, and at its base a basin C will be 
excavated lower than the water level of the canal, in order 
to receive the cradle upon which the boats are to be raised or 
lowered down. 

The said basin should of course be calculated to hold 
water enough to float the boats over the cradles, J; lift 
chains are fastened to this, right and left to the walls of the 
casement, and embrace the cradle and the boat at a common 
centre, where they will be hooked, and the whole weight 
raised or lowered according to the route pursued by the 
boat. The cradles will be protected to prevent strong fric- 
tion against the walls with fixed rollers, or with small truck 
wheels revolving on very strong axles. 

It is now very well understood that this double strong lift 
chain is to coil round a drum, extending over the whole case- 
ment ; that the drum will be coupled, as said before, to a 
large vertical wheel, E, 30 feet in diameter, and that contigu^ 
ous to the lower basin, and higher than its level, will be 
constructed a well, F, in the ground or above ; and on the 
sides of the well will be graduated eductive gates to dis- 
charge the water, G. At the bottom of the well will be fas- 
tened a strong sheave or roller, and through this will run a 
chain, extending from the hydrostat H, and moving power 
and force, up to the rim of the periphery of the large wheel, 
above where it will terminate and be fastened. If the lift 
is 100 feet perpendicular, an ascension often feet in the well 
performed by the hydrostat, and a revolution of ten feet of 
the large wheel, will accomplish it, and place the boat and cra- 
dle, I, on the platform. 

Third Experiment. 
Of hydrostatic tractors to be established on a canal line*. 

On a strong scow, 20 feet square, A plate III, fig. 1, 2, 
brought close to the deposit or impediment, and partly sup- 
ported by it, is a cistern, B, with a sliding gate, C, to admit 
or exclude water. In that cistern is an adapted hydrostat, D, 
with a rack rod, E the teeth of which drive two segments of 
cog wheels, vibrating on the same centre, F, diflSmng in size ; 
the small one of the rack rod is a segment of a wheel, 12 
feet in diameter, and the large one of a wheel eighteen feet 
in diameter. This meshes into a small cog wheel, G, 
•dapted to ft drum 20 feet ia Aameter^ H^ on which is coiled 
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the cable ci chain to the boat, I, on groand bdiiiid tU 
canals J. At mdk comer of the scow, are strong Invces, K^ 
to steady her aguout the banks of the canal, L. Mr. G. cat 
culates that an ordmary canal boat of 30 tons, lighten^ of 
part of her cargo, would require an hydrostat of 1 1 feet 
dnmeter, containing 600 cubic feet of air ; but if the boat be 
much lightened, the machine could be reduced accordingly. 
In adcUtion, howeTer, to the power of the tractors, there is a 
method, which would immediately save that trouble,- and 
which was practised in Russia,* to transport from the swamps 
of Finland to St. Petersburg, the immense rock of: granite^ 
on which now stands the equestrian statue of Pfter the 
first. These means would be a set of planks, M, fig. 3^ with 
two long pieces of timber, bored like gutters, and a certain 
ftttmber of cannon balls to suit, and halving laid planks.csofls- 
wise, the boat might be drawn over, and the draft ffeBder>- 
ed. much easier. 

To accomplish the objects enumerated under the third 
specification, Mr. G« substifatidi. diflerent mechamcal mtaui 
tar the hydrostatic tractor^ that is, a crane, N, fig. -3, which 
vertical force is much superior to that of horses and men# 

Fourth Experiment, 

Or application of the hydrostatic and arostattc powers to 

aquatic navigation, 

. This subject is introduced by a minute and very descrip' 
tive comparison with the steam power. " But how is motion 
<* created and transmitted to the paddles, with the same velo- 
" eity, by the hydrostat as by the steam ? By the alternate 
"increase and decrease of temperature which produces in 
" the cylinder two kinds of fluids, the one gaseous, the other 
"atmospheric,* by the means of which the piston rises 
" and falls. Sb far the originators of force and motion are 
"alike, and nothing more remains to be explained, but the 
"mechanical arrangement and regulations which will br- 
<* ganise an hydrostatic ship; an. hydronaut, with a veloci^ 
" and uniformity of action superior to the best and most 
" powerful steam-boat engine." 

Two cisterns, AAj of which three views are ofibred in 
plate 4, are constructed over the recipient B, one foot lower 
than these ; which should contain each 48 cubic feet of wa- 

id two different flaidt^ air and water, itt our hydronaut ! ' ■ 
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ter, as far up as tiie water line; half the quantity, tlierefore, 
^ of all the water in the rcser\^oir, whicli extends to the Hne C. 
This communicates with the trunks of two powerful air 
pumps, DD, from which the water raised by their suction will 
flow in a constant stream into a sink, E, entirely open to the 
nun water under the vessel. Below each cistern are slide 
valves, FF, regulated so as to open and sliui at proper inter- 
vals, immediately discharging water, and cutting oif the ex- 
ternal waters. The cisterns are of cast iron, open ended, 
ibid caclli fitted to receive, without much friction, die hydro- 
ttnts, GG, calculated to contain 160 cubic feet of air or gas, 
and which, being in an erect position, as a long spheroid, 
made of copper, braced and soldered, alike in weight and ca- 
Mcity, will be calculated to receive on the surface of their in- 
lerior hemisphere, the forcing pressure of the intruding wa- 
JeT) and to support a strong connecting rod, HH, fastened 
to the bydrostat by a joint, and nflixed to the beam, I, by a 
irimilar joint. 

So far this hydraulic machincrv is entirely ruled by that 
beamy 24 feet long, of iron, and supported at its centre by a 
strong fiilcnim, J, upon which it will move according to the 
upward force that is to make it vibrate. It bears, also, on 
each of its arms, the legs of a rider, K, 14 feet high, to each 
of which is affixed a su})plementary rod ; and between the 
connecting rod of the hydrostats and the fulcrum of the 
beam, are aOixed the two piston-rods, LL, and at the end of 
the supplementary rods, are the regulators of the valves, M, 
which by the means of a detent, N, must ojien or shut ac- 
cording to the ascension or fall of each hydrostat. The ri- 
der, therefore, is a lever, imparting moti|m by a bar, O, to a 
crank, P, which plays on a cog wlieel,^, and the said cog 
wheel, by the means of a small pinion, R, fastened on the 
centre of the wheel shaft, gives three revolutions to the water 
wheel, S, against one of the cog wheels. It will happen, there- 
•fiiite, that from seven ascensions of the hydrostats, the water 
wheel in the same time must p.ive twenty-one revolutions. Three 
of' the arms of the water wheel, T are loaded with cast iron 
backets, instead of wooden ones, in order to counterbalance 
the dead point, U, and an<i\ver the same purpose as the arms 
of a fly wheel, to continue the motion when the power de- 
creases. Two hand levers VV are affixed to a smidl hurket, 
W, that supports the detent and regulators of the slide 
valves. 
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Thus goes the machinery, by one man lowering one of the^ 
levers and opening one of these valves. A sudden irruption 
of water takes place below ;"" an hydrostat ascends ; the 
movement is transferred to the water wheels, assisted by the 
weight of the iron buckets ; the crank is compelled to tum^ 
8cc. So the hydronaut will be navigated until it is stO{qped# 
(Vid. p. 65, 66.) 

Fifth Experiment, 
Or application of the upwards prostatic forcei to ttronauticsm 

This is the last but most complicated of the inventions 
here exhibited. On its hazards and dangers the author re* 
marks^ " that he has given up all the benefits which might 
result for aeronautics from the great alliance of fire and wa- 
ter, or the combustion of gases, to procure a vacuum, and 
that he has found substitutes, affording the jsame results, with 
less danger, expense and weight " 

We pass over his anal^'sis of the mechanic organic power^ 
by which the birds fly and the fish swim ; perhaps his machine 
Will approximate as near to the effects of dieir curious oj^gani-* 
nation, as human ingenuity can go. He gives us an elliptic 
hemisphere only of a large balloon, (A, plate 5,) that he may 
the more effectually cause its form to approach to that of a 
iish. Having an area of 54 feet, and being filled with hydro- 
gen, it will contain a million and twenty-three thousand cu- 
bic feet of that gas, and will carry a burden of 37 tons. 

The cover and netting of the aerostat are fastened to a 
platform, B, all glazed and lined with oiled silk, and to this 
iiangs a deck, C, of the same dimensions, and of the form of a 
fish. On its centre, is constructed an horizontal wheel, D, 
23 feet in diameter, that is framed to an upright shaft, the 
upper end of which moves in a box fastened to the platform, 
and the lower in a socket fixed in the deck. Two horses can 
stand upon the wheel, and being yoked to posts standing 
unconnected upon that wheel, they compel it to revolve for- 
ward by the action of their lep:s, and the weight of their bodies. 
On the periphery of the wheel, are bevel cogs, E, which 
mesh into a small hovel wheel, F, 3 feet in diameter ; this 
meshes into another bevel, wheel, G, 6 feet, diameter ; and this 
also into another, H, which beinjx fastened on the shaft, I, must 
cansc the two lateral aerial wheels, J, 20 feet in diameter to re- 
volve t\^eiity-one times in one minute, with a velocity of 2160 
feet. This is the great directing power of the eeronaut, because 
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Bke the wings erf a bird, or the fios of a fish, they exercise a 
perpendicular and backward pressure by their form and con- 
struction. These wheels are indeed like an expanded wing or 
fin, K, when one half of them fastened to their axles by 
hinges, and liberated from a case, are acted on by a circular 
spring, L, they are compelled to expand a surface of 100 
square feet The force and power of which in comparison 
with the incumbent weight and contingencies we now omit. 

But there are two other powers necessary to coriiplete the 
analogy with birds and fish ; the one is in the head, the other 
in the tail. Inverting a little the order in which the author 
has described them, we will then say, that in imitation of the 
first, which with their neck and sharp bills, and of the other, 
which with their angular mouths, go where they please, he 
has provided the aeronaut, 1st, with an air cutter, hanging to 
binges, O, in due length and breadth, and which may be 
raised or lowered by cords in pulleys, to describe either an 
ascending, lowering, or horizontal line ; and, 2d, with a tail, 
or a rudder, not only to steer the machine, but also to supply 
it with an additional force of propulsion, by the means of an 
oscillatory motion, like that of sculling a boat. This is pro- 
cured by a pilot wheel, N, turning over a barrel, fcc. ; or, 
according to very well known methods. 

But this is not all ; when birds want to alight they pause, 
or turn I'ound, extending their wings very much to prevent 
too sudden a fall ; and then, contracting more or less one or 
the other wing, they alight exactly where they please. How 
this nice faculty is Imparted to the aeronaut, we will describe. 
It is by means of two leeboards, or wings, P, 22 feet in 
width and 12 in length, fastened under deck by a ring and 
bolt, moving within semicircular staples, and which may be 
hauled in and out by two. ropes running through sheeves. 
These wings could also serve as parachutes, if the aerostat 
should burst, and they may answer many obvious and excel- 
lent purposes. 

At each end of the deck, are two laboratories, Q, to sup- 
ply the gas requisite to replenish the aerostat by the stop- 
cocks, R ; the rest of the space is to be employed for the ac- 
commodation of freight and passengers. T, is the rudder or 
tail, and U, the discharge valve for the gas. 

Thus far we have succinctly described the aeronaut of Mr. 
Genet, ofiering at the same time a view of all his plates. Wo 
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are satisfied of the novelty and ingenuity he has displayed 
in each of liis experiments and applications^ but this remark. 
w particularly applicable to the part upon which it may be- 
laid, that the whole labour of theorists and maehinists has been 
during nearly 60 years concentrated, to find out themeans of 
directing and regulating the course of a balloon after it is 
launched in the atmosphere. We have abstained from the 
privilege of reviewers, who might have caught some cause of 
censure -and criticism, although we are aware of a few inac- 
curacies, and of some material objections that might be of* 
fered against the theories of the author, as well as with re- 
spect to his mechanical applications. We think it better and 
inore honourable to keep these under consideration, until he 
can avail himself of a farther revisal, and until the public 
opinion may have had a proper chance to be formed. There 
is no doubt but a sufficient number of qualified judges and 
experimenters may be found in this country, where mechani- 
cal pursuits and ingenuity are so often successfully applied to 
public improvements. A difierent course would appear to 
us exceptionable, inasmuch as Mr. Genet is not a pbilosopber 
of common stamp ; nor has he departed from any principle 
in hycirostatics or in dynamics, that could not be supported, 
even with some exception to the Newtonian law of gravita-^ 
tion. The right of a patent which Mr. Genet has affixed to 
his discovery, will sufficiently protect him against any m 
proper invasion, as well as the public mind against any dan- 
gerous error or application that could be apprehended from 
his speculations, and we should add, against unqualified wit- 
ticism pointing at ridicule, or condemning his memorial to 
be dead stock in tlie booksellers' shops. " Quseque ipse mii 
lerrim^ vidi." 
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Art. XVI. — On the present state of Chemical Science. By 
Deivison ,Olmstki), Professor of Mathematics and Natu- 
ral Philosophy in Yale College,* 

(Read before the Connecticut Academy of Arts and Sciences, Sept. 6, 1826.) 

So rapid has been the progress of chemical science during 
the last ten or fifteen years, that our elder scholars frequently 
complain, that it has passed almost out of their field of view. 

It is the object of the present paper to ofler a sketch of the 
science, according to its latest physiognomy ; more especially 
of those features, which have of late so materially altered its 
complexion. But, before we proceed to the enumeration of 
those noble and interesting contributions, which have recent- 
ly been made to this department of knowledge, let us take a 
brief survey of the logic of chemistry, the improvements in 
whicj;! do not appear to have kept pace with the march of 
discovery. Although the field of experimental chemistry, 
has beeh crowded with ardent votaries, and although every 
comer of it has been hunted by competitors eager for dis- 
covery, the philosophy of chemistry appears not to have 
been cultivated with equal zeal or ability. We still need a 
Locke to settle the metaphysics of the science, and to give 
simplicity and precision to its reasonings. Its very defini- 
tion is so far from being agreed on, that every new elemen- 
tary work oflers a new one, difiering more or less from all 
that have preceded it ; and it is still the most puwling thing 
to the chemist to tell, what is chemistry? It is evidently re- 
quired of a good definition to be discriminating and descrip- 
tive ; — to prevent the science to which it relates, from being 
confounded with any other, and to convey as much informa- 
tion, as is possible within so small a compass, respecting its 
own nature. The greater number of the definitions of chem- 
istry, err in not being sufliciently descriptive. Thus Dr. 
Thomson defines chemistry to be, the science which treats of 
those events and changes in natural bodies, which are not ac- 
companied by sensible motion. This definition may seem to 
distinguish chemistry from mechanical philosophy, but it 
gives us very little information respecting the appropriate 
business of the chemist It is apt, moreover, to lead the be- 
d^inner into misapprehension ; as whenever he perceives mo- 

• Late Professor of Chemistry in the University of North-Caroling. 



tion in the action of substances on each other, he will infer 
Aat the action is not chemical, whereas the greater number 
of cases of combination, are attended widi more or less at 
sensible motion. Thus, when we pour nitric add on chalk, 
m violent effervescence ensues. Is the phenomenon therefore 
not chemical ? The motion is, indeed, mechanicaL It arises 
from an elastic substance, (carbonic acid,) malting its way 
through the fluid ; while all that is strictly chemical, namely, 
the union of the particles of the acid with those of the lime, is, 
it is true, imperceptible. Still it is ac€omp€mied by a sensibk 
anotion ; and the student must have made considerable pro- 
ficiency in the science, before he will be able to make the 
necessary ^tinction* The definition, which appears to me 
to convey to die learner the clearest views of uie peculiar 
]Mrovince cf the chemist, is that which represents him as oc« 
cupied with the changes which take place among the parti- 
eles of matter, in distinction from masses,— -as employed in 
lesolving compound substances into^eir elements, ancf uni- 
ting simples into compounds. When a new substance is 
{Mnesentra to him, his first inquiry is, %$ it simpU or compovndl 
and his second is, what changes is it capable of e&cting in 
otiier chemical agents, or of sustaining from them ? as wheth- 
er it b funble by heat, or soluble in an acid. If he can re- 
solve it into two substances, he proceeds next to ascertain the 
peculiar properties and relations of each of- these, by investi- 
jg;ating, as was done with the compound, the chanf^^es it is ca- 
pable of effecting in other chemical agents, or of sustaining 
from them. Hence, the following definition appears to me 
to express as much of these peculiarities of the science, as is 
capable of being comprehended in so short a space. 

Chemistry investigates the composition of bodies, and the 
changes of constitution, which they produce by their action on 
each other.* If any fault can be found with this definir 
tion, it is, that it does not bring distinctly into view those 
general powers or forces, namely, attraction, heat, light 
and electricity, by the agency of one or the other of 
which all chemical phenomena are controlled. The modes 
in which these ultimate powers act, constitute the first princi- 
ples of the science, or its laws ; and the greater part of the 
reasonings of the chemist, consists in tracing individual phe- 
nomena to the operation of one or the other of these laws. 
Thus he accounts for tht» melting of snow, by ascribing it to 
heat, because it is one of the known properties or laws of 

* See Ure*8 Dictionary, 
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heat, to convert solids into fluids. Here he is forced to stop, 
and can assign no reason why heat produces this eflect^ 
Some, however, not considering that they have done enough^ 
and all they can do, when they have traced a phenomenon 
to one of the foregoing ultimate agents, and shown that it is 
analogous to other well known effects of that agent, attempt 
a farther explanation by saying, that heat melts snow because 
it separates its panicles so far asunder as to allow of that 
freedom of motion, which is essential to fluidity. But I can 
see nothing satisfactory in explanations of this kind. Fluidi- 
ty is something more than a mere separation of the particles 
of matter. For, in the first place, such a separation of the 
particles does not uniformly accompany liquefaction. Water 
is denser than ice. In the second place, were liquefaction 
always attended with a diminution of density, we should even 
then be unable to trace any connexion between this circum- 
stance and the properties of a fluid. There are bodies much 
rarer than water, as cork, which are still solid. 

In the same manner, the only account we can properly give 
of the phenomena of combination and decomposition, is to 
point out their conformity with the laws of attraction ; which 
laws are nothing more than the modes in which this ultimate 
agent has been found, by experiment, to operate. If the che- 
mist supposes that his explanations of individual cases 
of combination or decomposition amount to any thing 
more than this, he will find himself mistaken. It is a law of 
attraction, that is, it is a general fact, ascertained by experi- 
ment, that bodies have different degrees of affinity for each 
other. This principle is deduced from the fact, that in some 
cases the elements of a compound are so strongly united that 
they can scarcely be separated by any means in our power } 
while, in other cases, the union is so slight that it is easily 
overcome, or the elements even separate spontaneously. 
Hence, in an individual case of decomposition, as when cam- 
phor is precipitated from its solution in alcohol, by adding 
water, the phenomenon is accounted for by saying, that the 
water takes away the alcohol from the camphor, because it 
has a stronger attraction for it than the camphor has. In this 
account, if it be considered as a full explanation of the phe- 
nomenon, there is something very much of the nature of rea- 
soning in a circle. The only proof we have that water has 
a stronger attraction for alcohol than camphor has, is the 
fact that it takes it from water. The fact is therefore ad^ 
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daced to accoabt for itself; and we gay that water has d 
atrongeff affinity for alcohol than camphor has^ because it sepaK 
rates akohol finom camphor, and that it separates alcohol fionft 
camphor because it has a stronger affinity for iti lii such aa 
explanation of thb phenomenon, therefore, we ought to ine- 
jply nothing more than this, that here is an instance of the 
operation of that general law of attraction, that bodies haoe 
different degrees o/ affinity for each other i A lump of chalk 
refuses to dissolve in water ; one says, it is owing to a want 
of affinity ; another says, its insolubility is the result of cohe* 
sion. Both evidently fall short of accounting for the pbeiio*> 
menon ; for, in the one case, the want of affinity itself was 
the thing to be accounted for ; and, in the other case^ its in- 
solubility remains after its cohesion is destroyed. As the on- 
ly proof we have ol* the want of affinity of chalk for water is 
the fact that it will not enter into combination with it, to a^* 
cribe the phenomenon to d want of affinity, is merely to say^ 
that water will not dissolve chalk because it will not dissolve 
it. Nor is its insolubility merely the result of cohesion ; for^ 
overcome its cohesion, as far as possible, by grinding it to pow- 
der, it is still insoluble* Then decompose it by muriatic acid^ 
and precipitate it by carbonate of potash ; it is now in a state 
of impalpable powder, and devoid of cohesion ;* yet it is as 
insoluble as before. The fact is^ we can assign no adequate 
reason why muriatic acid should dissolve chalk, and why wa- 
ter should not. All we can do with phenomena of this kind, 
is to arrange such as are analogous into separate classes. 

We may derive a further illustration of the erroneous or 
defective reasoning complained of, from some of the explana- 
tions which are given under the head of caloric. So far as 
the labors in this department of the science, have been confined 
to ascertaining the modes in which this ultimate agent ope- 
rates, in expressing those modes in the form of general laws, 
and in pointing out the conformity of individual cases to tliese 
laws,— -so far the way is clear. But when the chemist at- 
tempts to assign a reason why heat should produce these ef- 
fects, that moment he gets beyond his depth. That heat ex- 
pands all bodies ; that it radiates from their surface, and with 
various degrees of facility from surfaces of different colors 

* Cohesion is generally understood to be " that force which unites the in- 
tegrant particles of a body into one mass." Have we any proof that the in- 
tegrant particles of the precipitate supposed are united with each other, or 
is i» probable they are 7 
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\tfiid textures, but still in degrees which can be accurately com^ 
{mred with one another; that it passes through the substances 
of different bodies, with various degrees of facility and speed*^ 
these are so many general facts, which are learned by experi- 
ment, but which no one need attempt to account for. They 
are severally the modes in wbich heat operates, and are there- 
fore properly called the laws of heat, and become so many 
general heads, under which to arrange individual phenomena 
that result from the agencies of caloric. But as these laws 
depend on their immediate connexion with the unknown 
cause of heat, we cannot assign the reason why they are so 
father than otherwise. We shall probably never be able to 
lell why black surfaces radiate better than white, or why sil- 
ver conducts heat better than platina ; but still the accurate 
investigation of the foregoing general facts, has not termi- 
nated in the mere acquisition of so much knowledge, but has 
enabled us to ei^plain very many phenomena of nature ; and 
|>robaMy no facts were ever more useful than these, in their 
practical applications to the arts. The conversion of sensi- 
hle into latent heat, during the liquefaction and vaporization 
of bodies, and its re-appearance in the sensible form, in the 
•opposite processes of congelation and condensation, constitute 
another class of general facts, ascertained by experiment, which 
like those before mentioned, are exceedingly important in the 
explanations they afford of the phenomena both of nature and 
of art. Some of these, indeed, as the cold produced by 
freezing mixtures, are facts of the most intricate kind, and 
such as are farthest removed froip common observation ; and 
the luminous explanations of them afforded by the happy dis- 
coveries of Dr. Black, furnishes one of the finest examples of 
the penetration of philosophy into the arcana of nature* 

Afler expressing myself thus respecting these discoveries 
of Dr« Black, J shall not, I dust, be supposed to betray a 
wish to undervalue them, when t assert that his explanations 
of the changes of temperature which result from a change of 
state in bodies, as from the solid to the fluid, and from this to 
the aeriform, stop far short of the point at which they are fre- 
quently represented to have arrived. For instance, his ex- 
planation of freezing mixtures, falls short of assigning an 
adequate cause of the cold produced. All that Dr. Black in 
strictness ascertained was, tnat it is a general fact, that when 
a body passes from the solid to the fluid state, a portion of 
heat disappears, and the temperature is reduced^ and the 
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' case of a freeting mixture is explained so far only, as it If | 
Bhnwn to be an individual example of the foregoiog general ■ 

Some writers, however, have supposed that they were ac- 
counting for these changes of temperature, that occur while 
bodies are changing their «ate, by referring it to a change of 
capacity. Heat (say thev) is absorbed during the liquefac- 
tion of ice, because the capacity oi water for heat is greater 
than that of ice. Biit 1 can see no force in reasoning of tfaii 
kind. What is enlargement of capaci^, but an increased 
power of absorbing heat ? Water, then, during its formo- 
tien from ice, absorbs heat, because it bas an increased power 
of absorbing heat ; and this increase of power itself is 
is inferred from the fact that it does absorb it. So that the 
explanation comes to this : Water absorbs heat, became it ah- 
aorbs heat. All we know about the matter is the fact that 
heat is capable of existing under two different forms, the sen- 
nble and the Intent ; and tlie knowledge of diis fact 'is of the 
highest importance, since it enables us to account, most clearly, 
for almost all the changes of temperature which result from a 
change of state in bodies, whether to the solid, the fluid, or 
the eeriform. But even Dr. Black himself seems to have 
erred in supposing that he had done something more, in in- 
vestigating the cause of fluidity, than barely to ascertain this 
fact. He ^cerns to have supposed that he saw the reasen 
why the absorption of a portion of latent heat should main- 
tain a body in the fluid state. But I think we can perceive 
no connesion between latent heat and fluidity; that is, we I 
can see no reason why a body's happening to contain a por- 
tion of heat in the latent state, should keep it fltiid. We hftVe 
before seen that the inere separadoo of the pai^dcles of a sold 
body, is not sufficient to account fat fluidity ; tmd, moreover, 
if that only were necessary, it is sensible and. not lateut het, 
that causes expansion, and that might Iherelere be stajipAsed tt 
make some approaches towards the fliud state. 

The foregoing examples of loose i!»r delecdve Kaaoniggi 
are adduced to show, that something rem ju&s tA be dobelb 
iinprove the logic of chemistry • nor could we fecotolMad 
to the young chemist any thing better, than to Hudy dfe 
writings of those metaphysical authors, «h6 exhibit tbe IMB 
grounds of physical reasoningB. These *ri6ers do kideed 
disagree in some particulars ;' but the student *iH, al tea^ 
be excited by a perusal of diemtOtbhlkfiWhiaH«tC Among 
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ffistinguished chemists, were I called on to name tbe two who 
have reasoned in the best manner respecting chemical phe- 
nomena, I shoald say they are Lavoisier and Davy. Both 
of these great men may have sometimes reasoned erroneously ; 
but still they have displayed consummate skill in deducing 
correct conclusions from their premises. 

I have aimed to show that our reasonings in qhemistry, 
consist in pointing out the accordance of individual phenome- 
na with some one of the established laws of attraction, heat, 
light or electricity, which powers are therefore denominated 
die uldmate causes of all chemical phenomena. Indeed, in- 
cluding magnetism, we may pronounce them to be the ulti- 
mate causes of all the phenomena of the natural world, 
iriiether chemical or mechanical. For, let us take any effect 
liuit is produced, in the wide field of inanimate nature, and 
if we attentively consider the main spring of its action, the 
primum mobile, we find that it is nothing else than one of 
these mysterious agents'. If I cast my eye on yonder tree, 
the falling of its leaves, the waving of its boughs, and the 
colour of its foliage, are effects which can be severally traced 
to attraction, heat and light. The leaves fall by the force of 
Invitation; the boughs wave by the action of the wind, 
which is put in motion by heat ; and the colour of the foliage 
«— what is it bat a modification of light ? The few attempts 
which have been made to go one step further back, in order 
to learn what is the nature of these agents themselves, have, 
for the most part, proved unsuccessful. In chemistry, this 
inquiry has been chiefly confined to the nature of caloric. 
Ail who have laboured at the subject have shown, that it is 
much easier to refute the arguments of their opponents, than 
<o offer sound ones of their own ; and it is very doubtful 
whether the question respecting the materiality of heat, is 
capable of being either proved or disproved. It is a high 

E^sumption, however, to set bounds to the progress of 
owledge. There are some analogies which authorize the 
belief, that there are material bodies or fluids, still more sub- 
tile, than any whose distinct existence has yet been identified. 
There was a period in the progress of knowledge, when it would 
have been deemed folly to assert that air itself was material. 
We have now not only established this fact, but also discover- 
ed a series of bodies still more attenuated, descending by 
regular gradations to hydrogen, which is fourteen times 
lighter than air. Shall we suppose that nature stops pre- 
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cisely where our dim pcrceplions, or our cruder apparatos^ 
corae (o a stand ? Have we left nothinjr for posterity ? From 
platina to hydrogen, we have descended through a tong ae- 
ries of bodies, which have been growing more and more sub- 
tile by imperceptible gradations, and it is not agreeable to 
t)ie analogy of nature to suppose, that the series terminates 
at sn palpable a stage of its progress. In all the depart- 
ments of Natural History, we see a gradation of objects de- 
scending into endless subordination. In the animal creation, 
for example, man begins with the lion or the elephant, and 
arrives at length at the insect, thai barely discloses its eiis* 
tence when illominated by the sun beam. Here he makei 
his stand, and proclaims that the series of animals ends. But 
a casual discovery presents him with the microscope ; and 
now a still more eUended series of animals start into life, 
and new race after race, stiU diminishing, pass liefore him, 
their niimberS swelling as the powers of the instrument are 
augmented. Hipperchus might vainly have said, " I have 
counted all the stars." But Herschell saw more in the single 
narrow field of hiti great telescope, than all that Hipparchai 
numbered. Had Herschel been of the same spirit, he might 
have boasted that he had left nothing unseen amid all the 
starry train ; but lo ! as if to mock the presumption of mas, 
four new planets present themselves, which had escaped the 
gaze of Herschell. All that we can safely infer from 
J these analogies is, that there are fluids in existence, still more 

attenuated than hydrogen, and that we may take encourage- 
ment, that their distinct character will one day he unfolded. 
Nor, if this should be the case, does any thing seem at pre- 
sent more probable, than that these ultimate agents which ar« 
concerned in the production of all chemical phenomena, wiU 
be among the number. 
, ~ There are, however, chemists who are unwilling to ao- 

knowledge that we know at present nothing respecting the 
cause of heat. A few maintain that we have sufficient rea- 
son to deny its materiality, while a greater number think that 
its maleriality is capable of being established by proof. The 
" latest attempt that I have seen to establish by argument thf 

*• doctrine of die materiality of caloric, has been made by Dr. 

^ . Hare, who has published his views on this subject, in the 

fourth volume of the American Journal, and also among hia 
Notes to Urc's Chemical Dictionary, His observations are 
almost exclusively employed in conlroverting the hypothes^ 
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ot Ibavy, as given in his Eleinefits of Chemical Philosophy. 
The substance of thisr hypothesis is, that the phenomena of 
heat do not depend upon a specific fluid, but are generated 
by certain motions among the particles of the heated body — 
those of the hottest body moving with the greatest velocity^ 
and the particles of liquids and elastic fluids having, beside 
the vibratory motion in common with fluids, an additional 
motion round their own axes. 

" Temperature (says Davy) may be conceived to depend on 
the velocities of the vibrations ; increase Qf.capacity, or the 
motion being performed in greater space ; and the diminution 
of temperature, during the conversion of solids into fluids and 
gases, may be explained on the idea of the loss of vibratory 
motion, in consequence of the revolution of particles round 
their axes, at the moment when the body becomes liquid or 
aeriform ; or from the loss of rapidity of vibration, in conse- 
quence of the particles vibrating through greater space." I 
confess myself utterly unable to make any thing of this doc- 
trine, or to understand how it discldtes l^e least analogy be- 
tween the properties of motion and the phenomena of heat ; 
and I have long felt surprise, that a chemist so truly great, 
and so earnest as Sir Humphrey Davy has always been, to 
place the science of chemistry on its true basis of experiment, 
should, for a moment, have given way to a hypothesis, which 
savours more of the days of Alchymy or of Aristotle, than * 
any thing to be met with since the age of StahL Dr. Hare, 
who is equally distinguished for brilliancy of invention and 
acuteness of reasoning, has attempted to refute this hypothe- 
sis by an argument of the nature of a reductio ad absurdum. 
He has attempted to show, that the supposition that tem- 
perature results from the velocity of the particles of heat- 
ed bodies, subjected to a vibratory motion, is inconsis- 
tent with the laws of mechanics. ^' It is fully established in 
mechanics (says Dr. Hare) that when a body in motion is 
blended with and thus made to communicate motion to anoth- 
er body, previously at rest, or moving slower, the velocity of 
the compound mass, after the impact, will be found, by multi- 
plying the weight of each body, by its respective velocity, 
and dividing the sum of the products by the aggregate weight 
of both bodies." He then proceeds to show that the pheno- 
mena of temperature do not coincide with this law. Thus, 
when water and mercury of difierent temperatures, are added 
oge ther^ the resulting temperature is not a meaui as it would 
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be were temperatare merely the operatioii of a law of modon, 
bat die water is affected too Ittde, and the mercury too much 
to admit of oar referrinj^ the change to such a law. Little 
at I am duposed to adopt the views of Sir Humphrey Davy, 
I camiot but think that I>r. Hare has here suggested an aiH 
ssrer which is not altogether nnobjectionable. The appli^a* 
tioB of his rule, or test, makes it necessary to sajquMe, that 
die particles subjected to impact, are all moving in die same 
direcdop— -that they all actually come into collision, each up- 
on each, and that diey are non^elaitic ; none of which Con*- 
dilioiis are capable of beiiig proved actually to exist, although 
it ii only when they are all jNwsent, that the law of motion 
wbkh he adduces holds true. H<Mpeover, if Dr.. I(are be al- 
lowed to have fully and dearly refitted the hypothesis of &r 
Horaphreyy his argument is stUl imperfect; for it by no 
meuis establishes the doctrine of the materiality of heat, to 
prove that Davy has fidled of showing that it is a prodnct of 
motion. Bodi parties, in my view, evince how idle it is to 
reason reacting diemical phenomena upon Mechanical prin* 
Cifues. 

The foregoing observations may be sufficient to show tbe 
slate of chemical science, so far as regards diemediods of 
reasoning employed in the explanation of its phenomena* 
The whole amounts to this, that the fundamental principles 
of the science consist in the laws of attractioo, heat, li^t and 
electricity ; which laws are the modes in which these several 
mysterious agents are found, by experiment and observation, 
to operate ; that the true ground of reasoning on chemical 
phenomena, is to trace every effect to one or the other of 
these laws, and arrange it under that law in a class with simi- 
lar facts ; that all attempts to investigate the nature of these 
ultimate agents themselves, have hitherto ^oved unsuccess- 
fiil, or even to assign an adequate reason for the effects they 
produce ; and, finally, that a great part of what is errone- 
ous or defective in the prevalent modes of reasoning adopted 
by chemical authors, results from attempting to explain either 
the nature of these ultimate causes, or to point out the con- 
nexion between them and their effects. I proceed now to of- 
fer a concise account of some of the more recent impro^re- 
ments which the science has received, either in the investiga- 
tion of new principles, or in the discovery of new sub- 
stances. 

(To be contiaued.) 
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Art. XVIL — Particulars of the effects of a stroke of light" 
ning in the house oj Madam Marsh, widow of the late 
Rev. John Marsh, D. D, in fVethersfieldj Connecticut. 
Communicated to the Editor, by one of the Ladies of the 
family* 

On Saturday evening, the 3d of June, 1826, while the 
Irain was pouring down powerfully, a clap of thunder burst 
with a tremendous explosion over the eastern part of the 
building. The lightning ran down the chimney to the ceil- 
ing of the front chamber, where it came through, leaving a 
hole nearly an inch in diameter ; tore off the paper and plais- 
ter from uie wall, and descended on a row of nails in the 
laths, to a picture ; melted all the gilding, burned and tore 
one side of the frame, and again rending its way, ran upon 
the nails to the fire-place ; separated the breast work from 
the chimney, and from thence took a horizontal direction, at- 
tracted by an umbrella in the corner of a closet. A small 
line is to be seen from a nail to a bolt in the opposite closet. 
From the umbrella, in a triangular turn, it came out over the 
fire-place in the lower room, in nine holes, the largest the 
size of a common gimblet ; scorching, and slightly tearing 
the paper. It entered at one comer of a picture, melted the 
gilding, blackened the frame, and passing off at another cor- 
ner, separated again into several lines, intersecting each oth- 
er, until they centred in a nail in the shelf. It passed down 
back of the moulding, tore away a hard cement below, threw 
forward a false back of brick and iron, split the Hoor each 
side of the hearth, rent off splinters two feet in length, from 
the under floor in the cellar, and went east and west through 
a stone wall into the earth. 

The greatest fbrce was in the chamber closet. The point 
of the umbrella was brass, and just beneath the wire which 
connects the whalebone, it was burnt off, and the silk, the 
stick, and the whalebone, were nearly consumed. Several 
folds in some woollen carpets were burnt, leaving not a ves- 
tig«4br a yard in a place ; and a fur muff, a cloth coat, and 
some other articles, were considerably injured. A sleeve and 
part of the waist of the coat were destroyed, while the cot- 
ton lining, to which they were stitched, was left whole, and, 
excepting a small piece; was not even tender from scorching. 



A hhxk ttdidiiiroiii smokt arose from tbe spot, and fitted thtf 
Imue. 

Mrs. Manh was in the closet, with tbe door Ant, and bat 
ia foot distant firom tbe course of tbe li^tning. Tbe sound 
was dreadfid, Kke cannon atberearsi and tbe beat ineaqpressi- 
llty great, as if sbe was in tlie midst of flames ; she spoke at 
first of intense light, but all consciousness of that has nnoe 
passed fixym her mind. In this terrific and awful situationi 
she was preserved unhurt, came «ut immediately, closed the 
door, and went down sturs, expecting to find her family dead* 
They were in the western part of the house, and recrived no 
harm. Mrs. Marsh was clothed in cottmi, and a roll of car- 
peting stood between her and the umbrella. Fire-boards 
were thrown down, and four rooms filled with die smeU of 
sokhur and covered with soot. 

The electrical fluid entered four closets a^ycigdng die chim- 
' ney in the lower story ; ran around china cups, plates, &c. 
raised and dissolved the gilding, and leaving a dark blueish 
path, next to a nail, where it splintered die parddon, and esca- 
ped through the hack of the door to a faonge. bi a do^et. 
Without paint, it discoloured the wood three inches jn width, 
liroke four dishes, and drove out nine nails, four of tbem firom 
a binge. In a third, it left an aperture as large as a bullet 
hole in tlie ceiling, split the floor three feet, and tore up four 
inches about an inch wide. In a fourth, it overturned, tossed 
out, and broke large vials of medicines, pill boxes, wafer box- 
es, &c. &C. drove four nails partly out of the hinges, and rent 
ofi'a piece of the casement. On the top shelf, lay several iron 
articles. It pierced the ceiling in the back room, came down 
in two branches and completely dissipated four cents* 
which lay upon a nail in the moulding, marking the sur- 
rounding spot with black. In the chamber, eight feet from 
the chimney, it came out over the corner of a looking-glass 
in three places, the largest like a gimblet-hole ; split the back- 
board of the glass into three parts, melted the gilding, and 
went ofl* at an opposite corner, in one large place and nine 
small ones, through the wall, to a window in the room be- 
neath; splintered the casement, by a nail, into five or six 
small pieces, and killed a rose-bush, which was tied to a nail, 
on the outside of the house. 

* Foreigfn readers will observe that the cent is a copper coin, of the 
weight of about 1^ grains. — Ed. 
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iDpposite, aird fifteen feel from the chimney, hung a piece 
^f embroidery ; three small holes are left in the wall over 
^ne t^orner of it; two-thirds of the top of the frame, which 
is of mahogany, is split up to a torrter, where it appears as 
if the fluid ran down b^ck of the glass to a basket wrought 
with gold thread, and blackening it, passed off at anoth- 
er corner, through three small places in the wall, and 
came out in five points, like nail-marks, in the ceiling, over 
a looking-glass in the first story; ran all over the gilding, 
and went off through the wall, by the nails which support 
the glass. 

The paint in the chamber was turned of a very dark co- 
lour, with a metallic cast. The paper was red and blue i 
tlie red, excepting near the floor, has entirely disappeared. 
There was no lightning rod upon the house. 

Since writing the above, the chimney has been examined ; 
a hole an inch long 4s found in the garret, four feet from the 
ceiling of the chamber, where it came through : no crack or 
any other fracture is to be seen. 

REMARKS BY THE EDITOR. 

"Since receiving this account, we have visited and examined 
the premises, which were the scene of the event described 
above. The rending effects of the lightning were not more 
conspicuous than they often arc, in similar cases, but the de- 
licate selection made of metallic articles, the manner in which 
they were affected, and the minuteness of the ramifications of 
the fluid through the apartments, were very remarkable. — 
Our artificial imitations of the effects of this tremendous agent 
of the Almighty, are indeed very humble ; still, no person 
conversant with the usual effects of strong electrical and gal- 
vanic dischargo^ from powerful batteries, could fail to be 
struck with the resemblance. The gilding on the edges and 
figures of the china, and upon the frames of the pictures, 
was either dissipated or converted into the purple oxid of 
gold, and stained the shelves and the wood of the frames in 
the same manner as gold leaf or wire, deflagrated by electri- 
city or galvanism, colors the contiguous substances. The 
four cents were so perfectly dissipated, that, except a metallic 
slain on the lead paint of the shelf, not a trace of them re- 
mained ; they appear to have flashed away^ like gun-pow- 
der. 

VOL. XI. — NO. 2; 46 
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K But the most remarkable circumstance was thi? preservation 
— of the life of the venerable lady, who was literally enveloped 
tn ao atmosphere of lightning, filling a closet of only a few 
square yards in area. It seems that she had gone into her 
c/oieC, (which was without a wmdow,) and had " sAuf the 
door," when the aKlounding eiploston happened. The rolls 
of carpeting, the umbrella, the great coal, the muff — all were 
more or less, instiintly scorched or consumed at her gide, and 
the place was filled with the most overpowering light) heat 
and noise ; but she came out of this furnace, with only the 
smell of fire upon her garments — entirely without bodily io- 
jnry, and with scarcely a mental agitation, eicept of grateful 
emotion,* 
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Art. XVIII.— Fo/«mw of Kimnea. 
HEHARKS by THr EDITOR. 

In onr last niimber, we gave sa account of the volcanic 
character of the island of Hawaii, derived principally from 
the journal of the missionaries, published by Mr, £|]is. 

The following article, drawn up by ihe Rev. Charles 
S. Stewart, late a misssionary at Hawaii,' althoi^h first 
published in a newspaper,* in a letter to the Editor, Colonel 
Stone, is too interesting and important a document to be per- 
initted to perish in an ephemeral register:' * We AeKtoK 
transier it,-without hesitation, to Ifae pages of this JtAimal, 
with the advantage of some coirecticms obtained in a per- 
sonal interview with Mr. Stewart himself, from whom^ as welt 
as uom Mr. Goodrich, we are promised specimens of the to- « 
rieas igneous productions of Kiraaea. 

• The Cammercial AdrcriiMr of Neir-Tork. 
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Island of Oahu, Sandwich Islands, ) 
August 26, 1825- > 

July 2d, 1825. — Early on Monday, the 27th of June, we 
jcommenced our proposed excursion to the volcano. The 
party from the Blonde, consisted of Lord Byron, Mr. Ball, 1st 
Liiemenant, Lieut. Maiden, the Surveyor, Mr. Davis, the Sur- 
geon, Rev. Mr, Bloxam the Chaplain, Mr. A. Bloxam, the 
Mineralogist, Mr. Darapier, the Artist, Mr. White, a son of the 
Earl of Bantry, and Mr. Powell, Midshipman. Maro, a prin- 
cipal chief of the District of Hido, had been appointed by Kaa- 
humanu (favourite Queen of Tamehamcha the 1st,) Caterer 
General^ and about 100 natives under his authority carried our 
luggage, provisions, &c &,c. Sir Joseph Banks, or, as 
more familiarly styled, " Joe Banks," was also in attendance 
in his diversified capacity of interpreter, gentleman in wait- 
ing to Lord B. fee &;c. The Regent (Kaahumanu,) had 
left nothing indeed luidone to render the trip as comfortable 
as her authority ;canld make it. Neat temporary houses for 
refreshment and sleeping had been erected, by her command, 
at intervals of 12 to 15 miles ; and the people of the only 
inhabited district thi*ough which we were to pass, had, the 
week before, been apprised <:(( the journey of the " British 
Cliief," with strict orders *o have an abundance of pigs, 
fowls, taro, potatoes, &tc. &c. in readiness for the supply of 
liis company. When all assembled, we formed quite a nu- 
merous bo4y, and from the variety of character and dress, 
the diversity in the burdens of the natives, bundles, tin-cases, 
portmanteaus, calabashes, kettles, buckets, pans, baskets, &sc. 
&c. with two hammocks, by way of equipage, slung on long 
^les, and each borne by four men, made a lively and gro- 
tesque appearance, while passing in single file, along the 
narrow winding path which formed our only road.' 

For the first four miles, the country was uneven and open, 
and beautifully sprinkled with single trees, clumps and groves 
of the bread-fruit, the lauala, (pandanus,) and tutui, or can- 
dle-tree. We tnen came to a wood, four miles in width, the 
out-skirts of which exhibited some of the richest and most 
delightful foliage I have ever seen. It was composed princi- 
pally of lofty and wide-spreading candle-trees, whose whitish 
leaves and blossoms afforded a strong contrast with the dark 
,» green of the various creepers, which hung in luxurious fes- 
toons and pendants, from their very tops to the ground, 
. ibrming thick and deeply shaded bowers round their trunksf. 
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The iBtoiory however, was far kw ioteiestingy presentuig: 
nothing bat an almost impenetrable thicket on both sides of 
.the path* This was excessively rough 'and fttigcdiig, cop- 
sisting entirely of loose and pointed fragments of lava, whichr 
from their irregularity and sharpn^ss^ not only tore and cut 
our shoes, but constantly endangered our feet aiid- ankles al- 
so. The high brake^ ginger, &c. which border and over- 
hang the path, were .filled with the rain of #ie night, and 
from their wetness, added greatly to the uopleasanUiess of 
the walk. An hour and a haU*, however, saw us safely through,, 
and refresliing ourselves in the charming groves .with which 
the wood was here again edged. 

The remaining distance,, of. near 30 miles, was very much 
of one character* Tlie path consisted solely of a bed of 
black lava, so smooth^ in many places, as to endanger frdling, 
and stiU shewing the configuration of. the moltea stream, as- 
it bad rolled down the gradual descent .of : the mountain, led 
midway through a strip of open,, oncultiyated country, from 
three to five miles wide, skirted on both sioes- by a ragged 
and stinted wood, and covered witlv. grass, fern and. low 
shrubs, principally a species of the .whoortle beny. There 
were no houses near the path, but the thatch of a cottage, or 
the rising smoke, seen occasionally, in the edge of the woods, 
shewed that it was not an uninhabited region. Far on the 
right and west, the motmtains Monna Kea and Mouua Roa 
were distinctly visible, and on the left and east, at an equal 
distance, the ocean with its horizon, from the height at which 
we viewed it, mingling with the sky. 

We dined thirteen miles from the -bay, in die shade of a 
large candle-tree, where a party of people from the neigb^ 
bouring settlements, were waiting to see the " arii nui mai 
Berekania mai," (the great chief from Britain,) as they call- 
ed Lord B. About two miles further, we came to the houses 
erected for our lodgings the first night : thinking it however, 
too early to lay by for the rest of the day, after witnessing a 
dance performed by a company from die Surrounding dis- 
tricts, we hastened on, intending to sleep at the next houses, 
ten miles distant. But night overtook us before we reached 
them, and perceiving the ruins of two huts, a few rods from 
our path, we turned aside to them just as darkness began to 
set in. The sticks forming their frames, were all that re- 
mained, hut the islanders soon <;overed them with leaves, and 
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spread the ground with fresh fern, before laying the mats 
which Here to be our beds. 

Our arrival and encampment produced a picturesque and 
lively scene. The natives, who are not fond of such forced 
marclies as we had made during the day, were more anxious 
for repose tlian ourselves, and as soon as they heard of the 
determination to stop, proceeded with great animation and 
alacrity to make the necessary prepai*ations for the night. 
Some ran for leaves and grass for the huts, some for wood 
for a fire— some for water for our tea, &c. &:c. till, in a few 
minutes, every thing was in as much readiness as if we had 
expected at an earlier hour to remain there. The darkness, 
as it gathered round us, rendered more gloomy by a heavily 
clouded sky, made the novelty of our situation still more stri- 
king. Behind the huts, in the distance, an uplifted torch of 
the blazing tutui nut, here and there indistinctly revealed the 
figures and costume of many of our attendants, spreading 
their couches under the bushes, or in the open air. A large 
lamp suspended from the centre of our rude lodge, which 
was entirely open in front, presented us, in bolder relief, seat- 
ed a la Turque round Lord Byron, who poured out " the cup 
that cheers but not inebriates ;" the more curious of our 
dusky companions, both male and female, in the mean time, 
pressing in numbers about our circle, as if anxious " to catch 
the manners living as they roseJ^ A large fire of brush- 
wood exhibited the objects of the fore-ground, in still strong- 
er lights and shadows. Groups of both sexes and all ages 
were seated or standing round, wrapped up, from the chilli- 
ness of the mountain air, in their large mantles of white, 
black, green, yellow and red — some smoking their evening 
pipe, some throwing into the embers, and others scratching 
from them, a fish or potatoe, or other article of food — some 
giving a loud halloo, in answer to the call of a straggler just 
arriving — others wholly taken up with the proceedings of 
the sailors cooking our supper, and all chattering on a hun- 
dred different subjects, with the volubility of so many mag- 
pies. 

By daylight the next morning, we were on the road again. 
At 9 o'clock we breakfasted at the last houses put up for our 
accommodation on the way, and by 11, had arrived within 
three miles of the object of our curiosity. For the last hour^ 
the scenery had become more interesting than it had been 
during most of the preceding day ; our path was occasion- 
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ally skincd willi groves ant! clusters of trees, and fringed 
wilh a greater varieiy of vcf^eiatioii. Here, also, the smoke 
of ihe volcano was just descried, settling in light fleecy 
clouds (o tlie south-west. Oar resting place, at this time, 
was a delightful spot, commanding a full view of the wide 
MCeot of country over which we had travelled, and around 
it, the oceaii, whidi, from the vast and almost undigtingDisb- 
cd extent of its horiion, seemed literally an " illimitable aea." 
The smooth green sward, under a majestic koa tree, (an aca- 
cia,) nearly endrcled by tliickcis of a younger growth, af- 
forded a refreshing couch on which to take our luncheou. 
We tarried, however, but for a moment, and then hurried on 
to (he grand object before us. 

The nearer we approached, the more heavy the column of 
smoke appeared, and excited, to inlenseness, our curiosity to 
behold its origin. Under the influence of tbis escitemeot, 
we hastened forward with rapid step, regardless of the heat 
of a noonday sun, and the fatigue of a walk of ihiriy-six 
miles already accomplished. A few minutes before J 2 
o'clock, we came suddenly on the brink of a precipice 150 
or 200 feet liigh, covered with shrubbery and trees. De- 
scending this, by a path nearly perpendicular, w^ crossed a 
plain, half a mile in width, enclosed, except in the directibn 
we were going, bv the dill' behind us, and found ourselves, 
a second time, on the top of a precipice 400 feet high, also 
covered with bushes and trees. This, like the former, swept 
off to the right and left, enclosing, in a semi-circular form, a 
level space, about a quarter of a mile broad, immediately be- 
yond which, lay the tremendous abyss of our search, emitting 
volumes of vapour and smoke, and laboring and groaning, 
as if in irrepressible agony, from the raging of the confiict- 
i»g elements, within its bosom. We stood but a moment, to 
take this first distant gaze, then hastily descended the almost 
perpendicular height, and crossed the plain to the very brink 
of the crater. 

There are scenes to which description, and even painting, 
can do no justice, and in conveying any adequate iropres^n 
of which, they must ever fail. Of such, an elegant traveller 
rightly says, " the height, the depth, the length, the breadth, 
the combined aspect may all be correctly given, but the mind 
of the reader will remain untouched by the emotions of admi- 
ration and sublimity which the eye witness experiences." 
That whici^i here burst on our sight, was, emphatically, of 
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this kind, and to behold it without singular and deep emotion, 
demands a familiarity with the more terrible phenomena of 
nature, which few have tlie opportunity of acquiring. Stand- 
ing at an elevation of 1500 feet, we looked into a horrid gulf, 
not less than eight miles in circumference, so directly beneath 
us, that in appearance we might, by a single leap, have plun- 
ged into its lowest depth. The hideous immensity itself, in- 
dependent of the many frightfiil images embraced in it, almost 
caused an involuntary closing of the eyes against it. But 
when to the sight, is added the appalling effect of the various 
unnatural and fearful noises, the muttering and sighing, the 
groaning and blowing, the every agonized struggling of the 
mighty action within — as a whole, it is too horrible ! — And, 
on the first moment, I felt like one of my friends, who, on 
reaching the brink, recoiled and covered his face, exclaiming, 
'* call it wieakness, or what you please, but I cannot look 
again !" 

It was sufficient employment for the afternoon simply to sit 
and gaze on the scene, and though some of our party strolled 
about on the level above, and one or two descended a short 
distance in the crater, the most of our number deferred all in- 
vestigation till the next morning. 

From what I have already said, you will perceive, that 
this volcano differs, in one respect, from most others of which 
we have accounts : the crater, instead of being the truncated 
top of a mountain, distinguishable at a distance in every di- 
rection, is an immense chasm, in an upland country, near the 
base of the mountain Mouna Roa,* approached, not by as-- 
cending a cone, but by descending two vast terraces, and not 
visible from any point, at a greater distance than half a mile : 
a circumstance, which, no doubt, from the suddenness of the 
arrival at it, adds much to the effect of a first look from it» 
brink. It is probable, that, originally, it was a cone— but 
assumed its present aspect, it may be centuries ago, from the 
falling in of the whole summit. Of this the precipices we de- 
scended, which entirely encircle the crater in circumferences 
of 15 and 20 miles, give strong evidence : they having un- 
questionably been formed by the sinking of the mountain, 
whose foundations had been undermined by the devouring 

* The height of Mouna Roa has never been accurately measured, but va- 
riotnly estimated from sixteen to eighteen thousand feet, bein^^ thus one or 
two tboaiaiMt feet higher than Mont Blanc, aad five or sik thooMind feet 
higher than the Peak of Xenerifie. 
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lames beneath. One half of the present depth of. the <5rater 
kas been caused, in the same manner, at no ver^c remote pe« 
riod. Abontmidwiiy from die top, a ledge of lava, in some 
places many rods, and in others only a few feet wide, extends 
entirely ^romid, (at least so fiir as an eianlin^tion has been 
Qiade) iforming a kind of gallery, to which yon can descend 
in two or three places, and walk as far as the smoke, settling 
at the soath end, will permit. This'ofiset leaves incontestibk 
marks of having once be^n the level of the fiery AckmI, boil- 
ing in the bottom of the crater ; -a subduction of lava, I9 
some subterranean channel, has since taken place, and sunk 
the abyss many hundred feet, ta its present deji^th^ 

The gulf below contains between fifty and uxly smaller 
coiucal craters, many of which are in constant action. The 
tops and sides of two or three of these are covered with sul* 
phnr of mingled shades of green and yellow ; with the except 
tion of these, the ledge, and every thing below it, is of a dis«> 
mal black. The clifis above the ledge, forming the outer 
edge of the crater, are on the northern and western ndes per* 
fectly perpendicular, and of a red color, every where exlubit^ 
ing the marks of former powerful ignition. Those on the 
eastern side are less precipitous, and consist of entire banks of 
sulphur, of a delicate and beautiful yellow* The south end 
is wholly obscured by the smoke, which fills that part of the 
crater and spreads widely over the surrounding horizon. 

As the darkness of the night gathered round us, new and 
powerful effect was given to the scene. Fire after fire, whicJi 
the glare of mid-day had entirely concealed, began to glim- 
mer on the eye, with the first shades of the evening ; and, 
as the darkness increased, appeared in such rapid succession, 
as forcibly to remind me of the hasty lighting of the lamps 
of a city on the sudden approach of a gloomy night. Two 
or three of the small craters, nearest to the north side, where 
we lodged, were in full action, every moment casting out 
stones, ashes and lava, with heavy detonations, while the irri- 
tated fiames accompanying them glared widely over the sur- 
rounding obscurity, against the sides of the ledge and upper 
cliffs, richly illuminating the volumes of smoke at the south 
end, and occasionally casting a bright reflection on the bosom 
of a passing cloud. The great seat of action, however, 
seemed to be at the southern and western end, where an ex- 
hibition of ever-varying fire-works was presented, surpassing 
in bean^ and sublimity, all that the ingenuity of art ever de- 
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CiseA. "Rivers of fire were seen rolling in splendid corusca^ 
tioti among the laboring craters ; and, on one side, a whole 
lake, whose surface constantly flashed ^nd sparkled with the 
agitation of contending currents. 

Expressions of admiration and astonishment burst mo- 
mentarily from our lips^ and though greatly fatigued with out 
walk, it was near midnight before we could yield ourselves to 
a sleep, often interrupted during the night, to ga^ on the 
lig'ht with renewed wonder and surprise. As I laid myself 
down on my mat, fancying the very ground, which was my 
pillow, to shake beneath my head, the silent musings of my 
own mind were, " Great and marvellous are thy works, Lord 
Crod Almighty ! — ^greatly art thou to be feared, thou King 
of saints." 

On Wednesda}', the 29th, after an early breakfast, our 
party, excepting Lieut. Maiden, who was ill, Mr. Dampier, 
who remained to take a sketch, and Mr. Ruggles, who chose 
to satisfy his curiosity above, prepared for a descent into the 
-crater. One of the few places where this is practicable, was 
within a rod of our hut. For the first 400 feet, the path was 
steep, and from the looseness of the stones and rocks in and 
about It, required caution in every movement. A slight 
touch was sufficient to detach them and send them bounding 
downwards, with great velocity, to the imminent danger of 
all in their way. The remaining distance to the ledge, of 
about the same number^ of feet, was gradual and safe, the 
path having turned into the bed of an old channel of land, 
which ran off in an inclii^ed plane, till it met the offset, be^ 
fore described, more than a quarter of a mile west of the 
place where we began the descent. By the time we had all 
reached this spot, the natives acting as guides with the Messrs. 
Bloxam and Mr. Powel, had preceded the rest of our num'- 
ber too far to be overtaken, and we became two parties for 
the rest of the morning ; the last, into which I fell, consisting 
of Lord Bk, Mr. Ball, Mr. Davis, and Mn White, with 
Lord B*g servuit and my native boy, to carry a canteen of 
water and the specimens we might collect. Before descend^ 
ing, we had provided ourselves with long canes and poles, 
by which we might test the soundness of any spot before 
stepping on it, and immediately on reaching the ledge, found 
the wisdom of the precaution. 

This offset is formed wholly of scoria and lava, mostly 
burned to a cinder, and is. every where intersected by^deep 
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crevket and chasiiu, from many of wlueb, light, vapor and 
gmoke, and from others, a scalding steam, are enutted* The- 
general snrfiu^e is a black glos^ incrastati<Hi, retaining per- 
fectly the imnunerably diverufied tortnous configoraiions of 
the lava, as it originally cooled, and so brittle as to crack and 
break under ns, mte ice, while die holtew reverberations of 
our fi>otstep8 beneath, sdffidendy assured ns of the nnsab* 
ftantial character of the whole mass* In some places, by 
thmsting our sticks down with fierce, large pieces wonM gi?e 
way, disdoring fissures and h<des apparently without bononi. 
These, however, were generally too. small to appear danger- 
ous. The width of this ledge is constantly diminished, in a 
greater or less degree, by the falling* df large masses from its 
edges into the crater ; and it is not impossible that in some 
friture convulsion of thp' mountain, the whole stmctmne may 
yet be plunged into the abyss below. . 

Leaving the sulphur banks, on the eastern side, behind us* 
we directed our course under the northem-to Uie western 
difi. As we advanced, these became more and more per* 
pendicular, till they presented nothing but the bare and up- 
right face of an immense waO, from ri^t lo ten hundred fi^ 
high, on whose sqrftce huge stones and rocks hung, a}^* 
rently so* loosely as to threaten falling at the agitation of a 
breath. In many places, a white curling vapour issued from 
the sides and summit of this precipice, and in two cnt three 
others, streams of clay-coloured lava, extending almost from 
&e top to the bottom, had cooled in the form of small cas- 
cades, evidently at a very recent period. At every step 
something new attracted - our attention, and by stopping 
sometimes to look up, not without a feeling of apprehension, 
at the enormous masses over our heads— at others, to gain, by 
a cautious approach to the brink of the gulf, a nearer glance 
at the equally fearful deptji below — at one time, turning aside 
to ascertain the heat of a column of steam, and at another, 
to secure some unique or beautifiil specimen, w^ occupied 
more than two hours, iu proceeding the sanpfe number of 
miles. 

We then came to a spot, on the western side, where the 
ledge widened many hundred feet, and terminated on the 
side next the crater, not as in most other places, perpendicu- 
larly, but in a vast heap of broken cakes and blocks of lava, 
loosely piled together as they had been shattered fi^m above 
m, the quakings of the mountain^ and jutting off to tlie bot- 
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fOm in a frightful mass of ruin. Here we had been informed, 
the descent into the depth of the crater could be most easily 
made, but without a guide, were at a loss what course to take, 
till we unexpectedly descried the gentlemen who had prece* 
ded as, re-ascending. They dissuaded us most strenuously 
firom prcK^eeding further, but* their lively representations of 
Che difficulty and dangers of the way, only strengthened the 
resolution of Lord B. to go down ; and knowing tliat the 
crater had been crossed at this end, we hastened on, notwith- 
standing the refusal of the guide to return with us. The 
descent was as perilous as it had been represented to be, but 
by proceeding with great caution, testing well the safety of 
every step before committing our weight to it, and often 
stopping to select the course which seemed least hazardous, 
in the space of 20 minutes, we reached the bottom by a zig-zag 
way, without any accident of greater amount than a few 
scratches on the hands, from the sharpness of the fragments 
of lava by which we were occasionally obliged to support 
ourselves* When about halfway down, we were encouraged 
to persevere, by meeting an Islander, who had descended on 
the opposite side and made his way over. It was only, how- 
ever, from the renewed assurance it gave of the practicability 
of our attempt, for besides being greatly fatigued, he was 
much cut and bruised from a fall — said the bottom was 
** ino, ino roa-kawahi o Debelo" — " very, very bad — the 
place of the Devil." He could be prevailed on to return 
with OS, only by the promise of an ample reward. 

It is difficult to say, whether sensations of admiration or of 
terror predominated, on reaching the depth of this tremendous 
spot^ As I looked up at the gigantic wall, which on every 
side rose to the very sky around me, I felt oppressed, for a 
moment, by a sense of confinement to a most unpleasant de- 
gree. Either from Uie influence of imagination, or from the 
actual eflect of the intense power of a vertical sun, added to 
the heated and sulphurous atmosphere of the volcano itself, 
I experienced an agitation of spirits, and a difficulty of respi- 
ration, that made me cast a look of wishful anxiety to our 
hut, which at an elevation of 1500 feet, seemed only like a 
bird's nest on the opposite cliff". These emotions, however, 
soon passed off*, and we began with great spirit and activity 
the enterprize before us. I can compare the general aspect 
of the bottom of the crater to nothing, that will give a livelier 
image of it to your mind, than to the appearance the Otsego 



3f a Polea^ of KmMO. 

irould iiresent, if the ice #iUi wUobit is cottfivd ia tbrn^- 
ter, were sudctenly brolien up bj a heavy slonn, and .as sad* 
denly (taaen ag^aia, while large fragwenta wece still tos^g 
and dashing and heaping against each other, with tbe motion 
of tbe waves. Just so rough and distorted was Ibe black 
mass under our feet, only an hundred Ibid move tenifiCf inde* 
pendent of the innumerable cracks, fissores, deep holes and 
cdasms^ from which sulphurous vapour, steam; and .smoke 
were exhaled, with a degree of heat that testified to the near 
idcinity of fire» 

We had not proceeded iar,.beibre our path was iatevwcted 
by a chasm at least 30 feet wide,, and of a greater - depth 
than we could ascertain, at the nearest distance we dare ap- 
proach it. The only alternative was to return, oft fpUow its 
course dU it terminated or, became, narrow . enough, to be 
crossed. • We chose the latter, but soon met an equally fer- 
midable baniar in a current of smoke, so highly impregna- 
ted with a soffocadngi-gas, as not to allow of respiradon. 
While hesitating what to do, we perceived this to be swept 
off, occasionally, by an eddy of the air in a direction oppo- 
site to that in which it generally s^tded, and watching an 
opportuni^ when our way was thus made- dear, we held our 
bei^ and ran as rafHdly as thie dangerous dmracter of the 
ground would permit, dll we gained a place beyond its ordir 
nary course. We here found ourselves unexpectedly delivered 
also from tbe other impediment to our progress — the chasm^ 
which abruptly ran off in a direction fai- from that we wished 
to pursue. 

We were now at an inconsiderable distance from one of the 
largest of the conical craters whose laborious action had so 
greatly impressed our minds during the night, and we hastened 
to a near examination of it. So prodigious an engine 1 never 
expect again to behold. On reaching its base, we judged it 
to be 150 feet high — a huge, irregularly shapen inverted 
funnel of lava, covered with clefts and orifices, from which 
bodies of steam escaped with deafening explosions, while pale 
flames, ashes, stones, and lava, were propelled, with equal 
force and noise, from its ragged and ^^awning mouth. The 
whole formed so singular and terrific an object, that though 
my drawing book had been accidentally left with my boy, 
who was unwilling to descend from the ledge with us, in or- 
der to secure a hasty sketch of it, I permitted the other gen- 
tlemen to go a few yards nearer than I did, while I occupied 
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myself with my pencil on a rough piece of blotting paper, 
br9ught by one of the party to wrap round the more delicate 
specimens we might collect. Lord Byron and his servant 
ascended the cone several feet, but found the heat too great 
to remain longer than to detach with their sticks, a piece or 
two of recent lava burning hot. 

So highly was our admiration excited by the scene, that 
we forgot the danger to which we might be exposed should 
any change take place in the currents of destructive vapours 
which exist in a greater or less degree in every part of the 
crater, till Mr. Davis, after two or three inefiectual intima- 
tions of the propriety of an immediate departure, warned us, 
in a most decided tone, not only as a private friend, but as a 
professional gentleman, of the peril of our situation — assur- 
ing us that the inspirations of the air by which we might be 
surrounded, would prove fatal to every one of us. We felt 
the truth of the assertion, and notwithstanding the desire we 
had of visiting a similar cone covered with a beautiful in- 
crustration of sulphur, at the distance of a few hundred yards 
only from where we then were, we hastily took the speediest 
course from so dangerous a spot. The ascent to the ledge 
was not less difficult than the descent had been, and for the 
last few yards was almost perpendicular ; but we all succeed* 
ed in gaining its top in safety, not far from the path where 
we had in the morning descended the upper cliff. 

We reached the hut about 2 o'clock, nearly exhausted with 
fatigue, thirst *and hunger, and had immediate reason to con- 
gratulate ourselves on a most narrow escape from suffering 
and extreme danger, if not from death. On turning round, we 
perceived the whole chasm to be filling with thick sulphurous 
smoke, and within half an hour, it was so completely choked 
with it that not an object below us was visible. Even in the 
unconfined region above, the air became so oppressive as to 
make us think seriously of a precipitate retreat. This con- 
tinued to be the case for the greater part of the aflernoon. 
A dead calm took place both within and without the crater ; 
and from the diminution of noise, and tlie various signs of 
action, the volcano itself seemed to be resting from its la^ 
bors. 

Towards evening the smoke again rolled off to the south, 
before a fresh breeze, and every thing assumed its ordinary 
aspect. At this time Lieut.^Malden, notwithstanding his in- 
disposition, succeeded in getting sufficient data to calculate 
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iht height 0f fbe npper cHff. He unute it MO 6et» agreeing 
^th the teewamnent of some of the missionaries some montiiB 
befoi^. If thn be odrrect it is jadged that the ledge cannot 
be less than 600 feet abore the bottoihi thus making the 
- whole depth of die crater, that which I have stated it in the 
preceding pages to be, 1500feet On ri^uhlrgromld8itsci^- 
pQmfeIeote at the bottotn has been estimated at a disttuice of 
ftohn 5 to 7 miles, and at its top from 8 to lt>. 

Greatly to our regret, we found it would be necessaty to 
^ off on oar return early the next morning, all the provisions 
fbrthe nadves being entirely emended. We could have 
pfuBsed a week here with undimitiished iMerest, and widied to 
feindn at least one d«y longer, to vidt the sulphur banks on 
the eastern iude, which abound with beautiful ctystaHsationB, 
and to make some researches on the summit. We would 
have been glad abo, to have added to the v ar ie ty of q)ecl- 
inens #e had already coUected, espediaBy of ibe volcanic 
spbdge, and capillary volcatiic glass, not round on the side of 
the aratfer where we encamped. But it was impossible, and 
w6 made t>r<epld^tioiti for an eariy departnte. 

The spWndid illununatiotis of the pffwydiiig eveidng were 
again lighted up with die cloring of the dky,'^aikd aftelr enjoy- 
ihg tbirir beauty for two or three hours, widi renewed defight, 
we M>ught a repose which the fatigue of the morning had ren- 
dered highly desirable. The chattering of the islanders 
around our cabin, and the occasional sound of voices in pro* 
iracted conversation among our own numbers, had, however, 
hardly ceased long enough to admit of sound sleep, when the 
volcano again began roaring and labouring with redoubled 
activity The confusion of noises was prodigiously great 
In addition to all we had before heard, there was an angry 
muttering and rumbling from the very bowels of the abyss, 
accompanied, at intervals, by what appeared the desperate ef- 
forts of some gigantic power struggling for deliverance. 
These sounds were not fixed or confined to one place, but rol- 
led from one end of the crater to the other ; sometimes seem- 
ing to be immediately under us, when a sensible tremor of 
the ground on which we lay took place, and then again rush- 
ing to the farthest other extremity with incalculable velocity. 
The wiiole air was filled with the tumult, and even those most 
%oundly asleep, were quickly roused by it to thorough wake- 
fulness. Every monition momentarily increased, and Lord 
B. springing up in his cot, e3:claimea, " We shall certainly 
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have an eruption — such power must hurst through every 
thing." He had scarcely ceased speaking, when a dense 
column of hlack smoke, was seen rising from the crater, di- 
rectly in front of us — the subterranean struggle at the same 
time ceased, and immediately after, flames burst from a large 
cone, near which we had been in the morning, and which 
then appeared to have been long inactive. Red-hot stones, 
cinders, and ashes were also propelled, with immense vio- 
lence, to a great height, and shortly after, the molten lava 
boiled over and flowed down the sides of the cone, and on 
the surrounding scoria, in two beautiful curved streams, glit- 
tering with indescribable brilliancy. 

A whole lake of fire also opened in a more distant part. 
This could not have been less than two miles in circumfe- 
rence, and its action was more horribly sublime than any 
thing I ever imagined to exist, even in the idler visions of un- 
earthly things. Its surface had all the agitation of an ocean — 
billow after billow, tossed its monstrous bosom in the air, and, 
occasionally, those from opposite directions met, with such 
violence, as to dash the fiery spray, in the concussion, forty 
or fifty feet high. It was at once the most splendidly beauti- 
ful, and dreadfully fearful of spectacles, and irresistibly hur- 
ried the thoughts to that lake of fire from whence the smoke 
of torment ascendeth for ever and ever ! No work of Him 
who laid the foundations of the earth, ever brought to my 
mind the awful revelations of his word with such overwhelm- 
ing impression : Truly " with God is terrible majesty^* — 
" kt all the nations say unto God, How terrible art thou in 
ihy works /" 

Under the name of PeUy (pay-lay,) this volcano, as you 
may have seen stated in the Missionary Herald, was one of 
the most distinguished and most feared of the gods of Ha- 
waii.* Its terrific features are well suited to the character 
and abode of an unpropitious demon, and few works in 
nature would be more likely to impose thoughts of terror on 
the ignorant and superstitious, or from their destructive rava- 

* PtUy it the all powerful goddess of volcanoes, with the natives, and Kua- 
uea is the habitation of herself and her ministering deities. The coelcal 
craters are considered their houses, where they frequently amuse themselves 
by playing at kwiant ; the roaring of the furnaces, and the crackling of the 
flames, are the kani of the hurat the music of their dance ; and the red 
flaming surge is the surf wherein they play sportively on the rolling wave. 
A spirited account of a singular meeting between Mr. Ellis and his party 
with Oani; the priettest of Pele^ is given in the North American. 
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ges soonef lead to sacrifices of propitiadon and peace, tt ii 
BOW rapidly losing its power over the minds of the people^ 
Not one of ^Ifae large number in onr company seemed to be 
-at all a{^rehenuve ^ it as a sapematnral being. 

After an almost sleepless night, we early turned our (aces 
liomeward/ #ot without many a ** lingering look behind,'' 
evea firom die very entrance of onr path. It was precisdy 
6 o'clock, when the last of our party left the brink. Never 
was there a more delightfol morning. Tlie atmosphere was 
perfectly clear, and the air, wnth the ttermometer at 56^ Faren^ 
heit, pure and bracing. A splendid assemblage of strong and 
beautifully contrasted.col<Nrs glowed around us^ The bed of the 
crater, sdll covered with the broad shadows of the eastern 
banks, was of jetty blackness. The reflection of the early 
- jun added a deeper redness to the western clifis — the bright 
yellow of those opposite showed here and diere a dng6 <^ 
Vermillion, while the body of smoke, rising between tfaem» 
fanng in light drapery of pearly whiteness against the deep 
amre of the southern sky. Mouna Roa and Monna Kea^ 
in fall view in the west and north, were richly clothed in pnr*- 
pie, while the long line of intervening forests, the level over 
^6i4iich we were passing, and the precipice by which it was 
encircled, thickly covered with trees and shrubbery, exhibited 
an equally bright and lively green. 

On gaining the top of the first precipice, the distant view 
of the crater and the surrounding scenery was s^o strikingly 
beautiful, that, though most of the gentlemen had preceded 
me, I stopped long enough to secure the outlines of a draw- 
ing. We walked rapidly during the morning, and by 12 
o'clock reached the houses built for our accommodation half 
way between the harbour and volcano. We determined to 
spend the night at this place. After dinner, a native dance 
was performed, similar to that witnessed on our way up the 
mountain on Monday — after which we retired early to rest — 
set off before day-light the next morning, and reached the Bay 
in safety, at 1 o'clock on Friday. 
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1. Notice -of Dr. Webster*^ Text Boofc.— A Manual of 
Chenaistry, on the basis -of Prof. Brando's 5 Containing the 
principal facts of the Science, arranged in the ordet'in which 
they are discu^&ed and illustrated in the Lectures at Harvard 
College. Compiled from the works of Brande, Hemy, Ber- 
zelius, Thomspn, and others. Designed as a text book for 
the use of students, and persons attending Lectures on Che- 
mistry. By John Vfc. Wi:bster, M. D., I^iecturer on Che- 
mistry in Harvard University. Boston : Richardson & Lord. 
1 vol. 8vo« pp. 603. 

The increased attecttion which is given to the study of che*- 
mistry in this country, cannot but afford the highest gratifica- 
tion to those ^o pursue it as a profession, and not less to all 
who are desirous of seetng our country elevated, and im- 
proved by the genial influence of the physical sciences. We 
have hardly a .college or an academy in wlilch chemistry is 
not now made an important branch of education, and the 
study of eleinentar}!^ works is prosecuted to greater or less 
extent, ia many of oiur schools. The sciences of chemistry 
and minerakigy are now taught at Harvard University by 
Dr. Webster, the author of the work, the title of which we 
have given above, who is connected with the college as resi- 
dent lectnrer. The present volume is the first fruits of his 
labours, and is a pleasing proof of his industry and leal in 
the duties oi his station. 

A work like this was certainly much wanted. Many small- 
er works, designed chiefly as school books, have been pul>- 
lished within a year or two ; but nobe tliat is sufficiently ex- 
tended for more advanced students. An edition of Prof* 
Brande's work was published a few years ago, with additions 
by Dr. McNeven, of New-York ; and Henry's most excellent 
work has gone through several editions. It was, at first, a 
work in one volume, of moderate size ; and after it became 
two volumes, it was republished in this country, in three suc- 
cessive editions, with notes by the £ditor of this Journal, and 
afterwards by Dr. Coxe and Dr» Hare, in Philadelphia. It 
bas become, m England, a large work, in two volumes, ef 
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abont 700 pi^f cAcd ; and t)ie additions to the last edition 
-4nit osirbMnglieeB f^itetM in tliis country, the last Ameii- 
CSD editiu), pnbtished in Philadelphia, is in three volames. 
Dr. Heniy*! work iuu bees- very generally studied, and m 
used as a text t>ook in tome of our Iitemry institutions ; bat 
ll u now mai* property to W considered a si/atem of chemis- 
tnr, Amb mskowiituy word, and Inkts its place by the side 
or llHltiVnoremlaiMiiow Works ofThomson and Murray. 
It is a» eqpeadM mrk, aad contains much which, althon^ 
it n estmny vri— l i fe to tin professed chemist, is yet unnc 
ecHuj to ne begtnser. A work was obvioDsly wanted, 
wbicb ahoald akaaSm all tbe elements of the science, and b» 
kM eneaam than Henty, bat more »o than Brande, who i» 
nucb toocondie; and «■<&'» work t« tliis of Dr. Webster. 
A detailed knowledge eif cbemiitry caMnt k» wTTlilliinl by 
fcveiy one. The science is more grand and eztenure in it» 
oMlliae, than is gowrab'siqapowd.' .0^ C9MM«iritK<ob' 
jcctnis^tdlM ov^oofecdBtheiftnMiaktO'ilV'iNBiprfb- 
flons ^uf minuter details. It h«B'ra)gMll)ri|MMkap tnlii'Ml 
tttennm wxmiaalatioa of tk*»a, tfrwfaicfcjifefitm tfll nnlh 
m^ almon di^ fiwn ahiok all pM #«IJB gla^i ^Ittt* 
^iraa sadh aa ^>propriati«i of tiiM Mid {M^OC^linb • 
TarieCy of expennve and delicate foptromeiiiiy wtA v» a eqa i 
sition of manual dexterity, and so ronclr thought aiid atteil' 
tion, fcM- its successful prosecution, as most eoafine its full 
pnrGuit to 8 few professors and entlinaiaMic aroateia«. Bat 
a generat knowledge of its outlineE may be ohtuBedby airy 
one. Where the least desire of knowledge prevails, tbe time 
spent upon tins braBch of science is amj^ rewarded. Nor 
is it difficult for those engaged in other parsuitSjto obtain « 
sufficiently detailed knowledge of those ports or hrancbes at 
cbemistiy, that may be ugeM to their partieuUa siEience, lut, 
4tt tnamifticttire. . 

In the advertisement or prefkce to Dr. We^tsf's Bfansal) 
be has stated tbe character of the work, that it is a compil*' 
don. £very one who has paid attention to die progress «f 
chemistry, aitd witnessed tbe rapid raBltiplicatioar <rf beoa^ 
ful discoveries, and tbe developemenl of new thcoretioj 
views on chemical philosophy, wiJl at once pcreeive the bihw 
and difficulty which most attend the jti«£cions eon^la^Btrf 
a work tike tins. The Mimber of works to be coamilted, Ae 
great mass of scientific journals to be esploredf tbe ifisooH- 
ant statemenu to be recondledi the differ^pt resalts to be ^m- 
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frared mad examined, present an apalling array to bim who 
ondertakes it without a fixed resolution and the most untiring 
assiduity* That these important requisites have been pos- 
sessed by the gentleman to whom we are indebted for this 
▼ohime ; and that they have been exercised with candor and 
imraitialityy we find abundant evidence. 

Tbe basis of Dr. Webster's Manual is stated to be the work 
of ProiC Braade. The latter is an exceedingly valuable 
work, the general arrangement of which is not less convenient 
than phih>sophical ; but in this respect some improvement has 
beea siade in the volume under notice. A very considerable 
part of Brande^s work is occupied with tables of the strength 
of a^ds, of equivalent numbers, &.c. and a stiil larger part by 
the chapters on mineralogy. Dr. Webster has very judicious- 
ly omitted these parts, and has retaiired all the strictly chemi- 
^al part. He has not, however, simply republished Mr. 
Brande*s text, but has altered it where the progress of chem- 
istry has rendered it necessary, and has extended nearly all 
the descriptions of tlie various substances, especially the salts, 
on which Mr. Brande is much too coi^cise ; oAen giving lit- 
de more than a catalogue of them. 

There is another great deficiency, not only in Mr. Brande's 
work, but in ahnost all the chemical books : we allude to the 
paucity of the experiments. The principles of the science 
cannot be too fully illustrated by appeal to actual experiment ; 
and it is. dmost an unnecessary remark, that nodiing engages 
and rivets the, attention of students to the subject, so strongly 
as the evidence addressed to the eye. This defect is not found 
in I}r. Webster^s work. It abounds with experiments, which 
are in many cases original, and introduced with great judg- 
ment. Most of them are of such a nature, and so fully de- 
scribed, together with the necessary apparatus, that any one 
nay perform them by himself. The plates are very numer- 
ons, and executed with great neatness. The volume, although 
containing, but 600 pages, comprises as much matter as is 
usually made to occupy twice the room : the pages are of an 
unusually large size, and at the same time printed in a neat 
and fair type. 

We trust that Dr. Webster will pui*sue the plan he has pro- 
posed in his preface, of publishing a volume to accompany 
the present ons, to contain the various chemical tables and 
modes of analysis. This will be very convenient in the la- 
boratory, and as a book of reference.* 

* We understand that this work has been adopted as a text book, at Cam* 
bridge and Amherst Colleges, and at theU. S. Military Academy, West-Point 
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C' H eiMttei ibt everr secdoB of >dK-oi«ffiiMtworiii( dianndB; 
coOeedng and didhriBg die'-luioiiriBdgeaof^4ie.4iM and 
diacoveriea of the wholes . la tiinfu iai tfr io ihea t iiigiipl <i . 
Dr. FeBs Paiealk, preddjnit of die< liaia-¥orkk''IJHin«att 
Branch, and an honowtfy wn it a r (of ^die lB^p^'Yoifc<tiorti* 
caltural Societyr b^' obcainiM a ^Indvedi^and^^ iwifli'^intcf- 

- coone between die tvcriniidtiidofei%«i c oticqiMfc e vfrnbadk^ 
the inangluadoo in New^¥ork iilf the first bokiitMn the may* 
Ur^aftae of the Dniverrity of-Upsal, waa BMudaat-theiannk 
versary of the.Hortienltnral Sodeqr* iiOr^iflBiMRl I^^llfittdK 

• illi hboonuiy president of the LinqiKan-Bnoclii^iiapd^die onk 
tMT.of thedi^, delivered'C very sntBra s i aj j j imiieoaned ad» 
dress, before a 'respectable: assembly.. df:< li i u 'tt kwl liisa l i slH ef 
Neir-Torh, and a namerons concoiaae^of n liiB^His and liHies> 
A samptnbas dinndr was also prepaUed,. in a farge hail, iima- 
mented with garlands of greens and shrubs, and a great quan- 
tity of fruits of tlie best quality, choijce and rarity, for the 
exhibition and distribution of premiums, in presence of a 
large company of gentlemen and ladies, who were- at liberlyr 

■ to taste fruit or to pick up flowers. Under an elegant trium- 
phul arch, and on a columnar pedestal, was placed the bust of 
Liiunseus, with a crown composed of specimens of the twenty- 
four classes of the vegetable kingdom, in the most cor- 
rect choice of flowers and plants, all indicative or emblematic 
of the dominion of the great patriarch of the natural sciences. 
This work of Mons. Parmeutier, liorticulturist of New- 
York, oflered no less than an extensive assemblage of ninety 
species, all in a state of flowery or blooming luxuriance. 

After the dinner, and in answer to a toast, or sentiment, 
addressed to him as President of the Linnsean Branch, and 
an honorary member of the horticultural society. Dr. Pasca- 
ls delivered a short addresss, from, which we extract his ac- 
count of the last years Linnaean labours, in relation to agricu^ 
ture,. horticulture, and botany : 
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•* The process of abstracting electricity from the clouds, by 
l^lanting poles covered with twisted straw, as mentioned last 
year, and thereby guarding cultivated fields against the de^ 
•tructive effects of hail-storms, has been fully and successfully 
exemplified in extensive districts of Germany and ItaJy, in or 
about the lower Alps and Appenines ; and it is now still fur- 
ther ascertained, that not only metallic, but ligneous or vege- 
table points, can divert torrents of electricity in different cur- 
rents ; also, that this element is as necessary to plants as pure 
air or other gases, because, by their sharp pointed leaves and 
thorns, they abstract it from the atmosphere. This subject, 
which so strikingly evinces the wisdom of the Creator, was 
experimentally demonstrated by a Linnaean member, who 
has subjected electricity to positive and negative evolutions, 
by means of thorny shrubs, and as easily as Franklin drew 
it from the clouds with a child's plaything, a fiying kite, arm- 
ed with a metallic point ! 

" Another prodigious secret has also been revealed to us. 
It is that of ascertaining which is the best period for early or 
late sowing, during autumn, or in October. A mistake in 
this respect, should a soil be clayish, or otherwise subject to 
late droughts, may prove ruinous ; and since it is hot gives 
to human wisdom to foresee how and when hygrometic vicis*- 
fiitudes may take place, it has been ingeniously devised to 
procure comparative tables of the rainy days in the course of 
years, and as many as fifty — then of the rainy days of each 
year, as far as the last of September ; and by the proportion 
of the mean anterior periods, to judge of the next approach- 
ing October completion, on a certainty of forty-six against 
one ! These tables, Mr. President, I will be happy to fur- 
nish the Horticultural Society with. 

" In relation to horticulture, the London and Paris mem- 
bers have concurred in the same method and principles of 
defining what kind of climate each precious plant requires. 
Messrs. T. Frederick Daniel, and Soulange-Bodin, affirm 
that such a climate consists in temperature, moisture, elec- 
tricity, light, and irradiation of plants ; besides the required 
quality of the soil. The views of the French horticuhurist, 
on the spontaneous exsiccation of the plants, and on their 
relative location, under which the requisite conditions of cli- 
mate are to be artificially procured or modified, are particu- 
}arly novel and interesting. 
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<^ The stachr of botany, «> necessan |tefh«rtiiBoItii|fa^ 
aeit directed by oorliiuMmii iAmAtJfjm^^ 
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in hurge hcnfharia ; to pardhase extenrive librafcies and floraa; 
and to be possessed, in fine, with all that appertain to trans- 
cendent botany. With such means, the transcendent bota- 
nbt knows, SLfter all, much less of the plants than a simple 
horticpktuist, in the very ground wbich he treads upon, be- 
cause his memory is overloaded with distant, unconnected, 
and superfluous materials, instead of which, he should have 
applied lumself to the knowledge of indigenous plants, be- 
fore the exotic ; content .himself to designate them with ver- 
nacular and practical names ; to class them in a natural, in 
preference to an artificial method; by their flower, or by 
their use ; by their sise, or by their duration ; by thrir hab- 
its, or by their localities ; even by their popular attributes ; 
for it is a &ct, that in any. existing language, the ordinary 
name of a plant is most* significative of any of the above 
characters or attributes. The ancients had not a better 
method to study botany since the days o£ The<^>hrastus, to 
the age of Tonmefort, Linnaeus Q.nA Jussien. I have no 
doubt {)ut the celebrated Bernardin de St. Pierre could have 
introduced a fourth system of nomenclature in botany— that 
of classing plants by the roots, . which in genend present a 



lAnruean Society of Paris. 38S 

^reat Tariety of substance and forms, had he not found in 
lime, that it was absurd to be obliged to pull up a plant from 
the ground, before he could class it ! Still, Bernardin de St. 
Pierre was a great botanist. This daiet shows that there is 
no natural method that can oppose the progress of study in 
botany, while the artificial systems frequently obstruct or re* 
tard the acquaintance with individuals. 

^* When that amiable and fascinating science has thus been 
8ta<Ued, and with the help only of distinct designation or 
structure of parts, the knowledge of exotics can be introduced 
and added to the acquired stock. These are like strangers, 
who, with their name^j titles and decorations, are hospitably 
received by the horticulturist, to whom attention will be paid, 
and also to their scientific and systematic appendages, wheth-- 
er of the Linnsean or of Jussieu's denomination. There will 
be no diffi<Hilty for him to dispose of this great accession of 
individuals, in one way or another, because his mind is now 
already accustomed to methodize and arrange families of 
plants, by their most striking and similar features, subject- 
ing, however, the whole of them to his parental discipline, for 
the preservation of order, and for all the good purposes of 
his labours and avocations ! 

*' Such is, Mr. President, the respectfiil homage which, 
from the last annals, and in the name of the L. S. P. I this 
day humbly submit to the N. Y. H. Society. I have to add 
my own thankful acknowledgment for this inauguration of 
our bust of Linnaeus, the first introduced in this city, and the 
perfect image of the greatest instructor of mankind in botany 
and horticulture. When Plato opened his academic school 
in a private garden of Academus, in the vicinity of Athens, 
he wished that the image' of Socrates should be the best orna* 
ment of it. Thus you have gloriously admitted the image of 
Linnseusr The northern regions, where he was born, often 
create Boreal lights, to the astonishment of the equatorial 
and southern inhabitants of the world. Exactly like them, 
this great man and almost divine mind, has enlightened man- 
kind on the only order in which the Almigbfy Creator of the 
world has performed all its wonders. Deks creavity lAnruBus 
dispasuit. This image, gentlemen, fi'om the statue of marble 
erected to his memory by his sovereign, who could not pos- 
sess a greater subject in his realms, is aetuallv crowned by 
the twenty-four classes or divistons of the whole vegetable 
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vuwe «^ jvrUwBf; I UHife Tqpeated the e>^erimeolB wurtJopadia 
my letter df the 24tfi Januaiy la8t«9 fof cimiag inm\and Mdl 

viaced Aat the ^ffsrence there nodoed in the eSect of the 
dix, was owing to the different degress of thickness of the 
^substances sul^ected to trial ; and thi^t cast iron is as easily 
cut as either wrought iron or steel, if the plate he thin.epough 
to be rapidly .heated to ignition in the immediate line of con- 
tact with the disk. , Isaac Doolittle. 

4. Correction by Gen. Martin Field— Ur^rflc^ of a let-^ 
ter addressed to the Editor^ and dated Bellows Falls, 
June 5, 1826. — ^In the Journal of Science, .&)C. VoL 6, p. 
219, and VoL 9, p. 55, it is erroneously stated, that J'em^e, 
and Rubelite are found at Bellows Falls, Vermont. These 
errors have found their way into other publications ; and the 
applications, from distant correspondents, for those minerals, 
have become very frequent. 

The mineral, which occurs abundantly in the rocks about 
the falls, and particularly on the rocky island above the 
bridge, and on Fall Mountain, is unquestionably. FibroUte^ 
which has beed strangely mistaken for Finite. 

* Vol. X. p. 307 of this Joornal. 
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' In the granite roek> about half a mile below the falls, 
which coBtains the Preteiite, small crystals of red feldspar are 
found, which, m eolour, bear some resemblance to Rubelite. 
These red crys'tals have, ondoubtedly, been mistaken for the 
Robeflite. Tourmalines, of any kind, are rarely found in the 
rocks of that region. 

5. Collection of Minerals. ^*^ A. gentleman, long conver- 
sant in the -collecting of minerals, and well acquainted with 
mineralogy, will put up, arrange and describe scientifically, a 
cabinet, of from two to four thousand specimens, of both for- 
eign and American minerals. The specimens are stated to 
be fine, and to embrace a complete cabinet, including all the 
interesting localities of this country. The collectrdn will be 
adapted to the views and interests of private individuals, or of 
public institutions, as may be desired. -For terms and other 
information, reference may be made to the editor of this Jour- 
nal. 

6. Double refraction. — A correspondent remarks : " Af- 
ter a coiistderable number of experiments, with different 
transparent bodies, I find none which do not multiply objects, 
when cut and polished, with faces inclined to each otJier.— 
But, with the exception of Iceland spar, I have found no 
substance which exhibits double refraction, when the object is 
viewed through two opposite parallel faces. -A notice of the 
experience ol others in this respect, is requested." 



Foreign lAterature and Science — extracted and translated 

by J, Griscom. 

U Egypt. The vice-roy has founded a college at Bou- 
lah, in the palace which wiRs inhabited by his son Ismael. — 
Oiie hundred pupils, from nine to thirty-five years of age, are 
there maintained at his expense, and learn, under skilful mas- 
ters. Chemistry, Mathematics, Drawing, Greek, Latin, Arabic, 
Turkish, Persian, and most of the language?, of modern Eu- 
rope. It appears that the higher employments of the admin- 
istration are reserved for the young people who issue from 
this college. 

VOL* XI* — NO. 2. 49 
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The viceroy designs to plant, near Cairo, a botanic gar-' 
den, which will be an adjunct to the school of medicine and 
surgery, which he intends to create, and which he has con- 
fided to the direction of European officers. A vast library, 
composed of the most remarkable books, in the different 
languages of Europe, on all the branches of medicai science, 
is attached to this establishment. He has ordered, in Lon- 
don, an apparatus for gas illumination, for Uie use of his pa- 
lace at Cairo, and the place in which it is situated. — Revue 
Encyc. Jan. 18:26« 

2. Printing. M. Senefelder, of Muiuch, to whom the 
arts are indebted for the invention of Lithography^ now so 
extensively practised, with more or less advantag*e, through- 
out Europe, has just conceived a new kind of stertotyfef 
which is accomplished as foUows : — A sheet of common 
printing paper is covered with a suitable earthy mixture to the 
thickness of half a line, and which, after being properly 
moistened, acquires, in the course of half an hour, the con- 
sistency of pastes It is then placed upon the plateau of a 
common printing press, and the form of type, without being 
inked, is pressed upon it. This produces a mould, or ea- 
graving of the type. The leaf is then dried upon a stone, 
and melted metal poured upon it, by which a casting is ob- 
tained, in a thin plate, containing the characters, similar to 
the original type, in ample relief. — Idem, 

3. Soot. Henri Braconnot has analysed soot, obtained 
from the middle of a chimney in which nothing but woodwax 
burned, and found it to consist of the following ingredients: 

1. Uhnin, identical with that which is produced arti- 
ficially by saw-dust and potash 30.20 

2. Animalised matter, very soluble in water and in- 
soluble in alcohol 20.0Q 

3. Carbonate of lime, mingled with some traces of 
carbonate of magntsia 14.66 

4. Water 12.50 

5. Acetate of lime 5.65 

6. Sulphate of lime 6.00 

7. Acetate of potash 4.10 

8. Carbonaceous matter, insoluble in alkalies 3.65 

9. Phosphate of lime (ferrugmous) 1.50 
10. Silica .95 
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11. Acetate of magnesia .53 

12. A particular add and bitter principle, (asboline,) 
about .50 

13. Chloride of potassium .36 

14. Acetate of 'ammonia, estimated at .20 

15. Acetate of iron, a trace __ 

Total 100.00 
The soot of a stove pipe gave nearly the same result. A- 
mong the essential products of soot are sulphuric and j[)hos- 
phoric acids, \yhich appear to result from die combustion of 
sulphur and phosphorus contained in the wood. It is re~ 
markabk (says this chemist) that smoke can transport to such 
great heights the matters which 1 have determined in soot. 
We know that soot deposited in tlie chimnies of metallic 
foanderies, sometimes contains the fixed metals, such as gold, 
silver, &c. I have discovered in soot very decided antisep-^ 
tic properties, and have preserved animal substances in an 
infusion of it, during several months, without any alteration. 
Soot may be employed, also, for the purpose of obtaining a 
deep brown color of various shades, for paper hangings, by 
simply diluting with water a mixture of soot (in powder) and 
slaked lime. — Ann. de Chimie. Jan. 1826. 

The contents of lampblack, agreeably to the same chemist, 
ore the following : 
Carbon 79.1 

Water 8.0 

Resin, analogous to that found in a fossil state in die 

\icinity of London, and examined by Thompson 5.3 
Sulphate of ammonia 2,3 

Asphaltum or bitumen 1.7 

Sulphate of lime «8 

Silicious sand .6 

Ulmin-, about .5 

Sulphate of potash •4 

Phosphate of lime, very ferruginous -3 

Chloride of potassium, a trace '■■ 

Total 100.0 
Lampblack is a kind of soot, the carbonisation of which 
is much more advanced than that of common soot 

It may be concluded from the foregoing that all the soots 
contain essentially various sulphates. The presence of a nota- 
ble quantity of sulphate of ammonia in lampblack, shows 
-that it ought. not (as is frequently done) to be employed in 
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llie rcdiiclion *»!' melalti, wlien ihc object is lo obtain 
pore, autl not iu tlie contlilion ot stilphureU. — Ibid. 

4, Note on the preparatiou trnd me of alkoUne digesUtt 1 
paiHh, containing ti-carbonalc of soda ; bi/ >f. D'Arcet. — I 
Having been obliKeil, three jears ago, to uiskc ati almost ] 
lUily use of pastils of magnesia, 1 was afraid that llic frequent | 
emploj oaenl of lliis subsiiuice wonid contribute to favor the for- I 
mntiun of onoiwj calculus, and I ihougbt of subsiittiliBg cai^ i 
boPHtc of sorfa. In 1822, 1 made a scries of experiments, whieU 
gave nie sucb good results that I decided, froni ibat titne, ou 
taking no more magncela for the correction of an impaired 
• 'ige&iion. and from the month of September, iu that year, \ 
mployed only pure carbonate of soda. These pastils titf Jj 
stantly destrojed the acidity occasioned by bad digestion, an^ I 
'jvored perfectly the futiclions of the stomach ; but tfaey hait^ 
'.he inconvenience of being too strongly alkaline, and having 
I disagreeable taste, I nevertheless made u»e of ibem, with 
couch success, nntil the middle of June, 1S24, (then 1 re- 
paired, for tlie first Unie, lo the tvaters of Vichy. [ knew | 
that these mineral waters were digestive, and I soon found . 
thai a glass, tukcn mficr a meat, was sufficient to promote dK 4 
geslion, and even to restore it whfB dtsUirbcd. Having ve- I 
rifled the goodness of this remedy, dtiriuy; my first visit tf ' 
Vichy, and knowing thut the bicaibonate of soda is the act- 
ive princijile of these waters, and that this salt has a taste 
mncli less alkaline than that of carbonate of soda, I tboagbt 
of substituting the former lor tlie latter, in the pqatile I made 
use of. I gave' the receipt for these pastik to M. Regnauld, 
wlio began to offer them to the public in the piopth of Janu- 
ary, IS25. The use of them having rafadly spread, and 
obtaining from them myself the best cffectr, I lonit the re- 
ceipt to Vichy, in the month of June last. M. Batillar, apo- 
thecary of the thermal establishment, manufBctured large 
quantities of them, and b^Tinw prepares, daily, five kilo- 
grammes, or 5000 pastils.- Tbe receipt has been communi- 
cated lo those who have asked for it, and the alkaline digast- 
^ve pastils, prepared with bicarbonate of soda, am'feood in 
the shops of the first apothecaries of Paris, Lyons, Uc. 

Tbe following is the receipt, as I buve given it : I inviie 
the apothecaries, who may avdl thcmsekeS of It, to vary it 
4£ ttwy may think proper. 
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Take bicarbonate of soda, dry and pure, in fine powdei*,^ 
B grammes. Very white sugar, in fine powder, 95 grammes ' 
Mucilage of gum adraganth,* prepared with water — q. s. es- 
sential oil of peppermint, pure and fresh, two or three drops. 
The bicarbonate of soda and the sugar are to be put into 
a very dry bottle and thoroughly shaken^ so as to mix the 
powders well together. They are hen poured out and well 
mixed with the gum mucilage and oil of peppermint on a 
marble slab, suid converted into pastils or drops, so that after 
being dried in the air, or by a stove, each may weigh about 
a gramme. Having a slight attraction for moisture, they 
should be preserved in bottles well stopped, or kept in a dry 
place. 

Note by the translator. — ^By the advice of the discreet au- 
thor, of the above article, the carbonic acid disengaged from 
the fountains of Vichy, is employed in saturating the alkalies, 
and thus preparing, almost without expense, the bicarbo- 
nate of soda. Some of the best shops of Paris arc now stip- 
plied with the bicarbonate from that quarter. The copious 
emiauon of gas firom the waters of Balston and Saratoga 
might easily be employed for the same purpose and in all 
probability the alkaline pastils of D'Arcet be rendered as 
fishionable and useful there as at Vichy. But for the pur- 
pose of obtaining the alkali well charged with carbonic acid, 
a common brewer's vat or fermenting tub, might answer as 
good a purpose, and be used as cheaply as a natural spring. 
A solution of the common carbonate of soda, suspended in 
a broad vessel ovei* the fermenting liquors, would doubtless 
become thoroughly charged with the gaseous acid. Fre- 
quent agitation would greatly expedite it. 

It is further observ^ed by M. D'Arcet, that a glass of die 
water of Vichy, (two decilitres,) contains 1 gramme of bi- 
carbonate of soda, equal to the quantity contained in 20 of 
the pastils. The patients at Vichy commonly take 5 glasses 
of water every morning, besides a bath during the day in 
the same water. Supposing, (which is not the case,) that the 
water of the bath is not absorbed, it is certain that a drinker 
at Vichy, takes in a few hours as much bi-carb. of soda as if 
he had taken 100 pastils in the same time; but the experi- 
ence of many ages has proved that the waters of Vichy arc 
salutary to the health. The physician of the place, M. 
Jiucas, has never known that those of his patients who have 

* Tragacanth ?— Ed. 
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retanied the most frequently hare .ever been Iroiibled 
diienaes of the urinary patsftget; and it u proved, on the cud- 
trary, that the use of the waters re-estaUisbes the digestive 
fimctions, and reprodaces in t£e «ysteni, an energy wUdi haft 
gomassed all expectation. . 

These consideratioDS are advanced to prove the ^mrmles**- 
fieit of using incidentally, alkaline remedies, nott^Mn fittting^ 
but when an acid disengaged in the: stomach is ready Ip 
neutralise the small quantities of alkalie whidi the pastils 
eontain. 
.. Enerience has shown that a feetde digestion may be essilv' 
temecned by taking only oneortwo ofAe pastQs, and that it 
is seldom necessary to have recourse to a third, and that 
when the object is amply to fticifitate tiie functions of the 
stomach, the pastils have many advantages over the water c^ 
Vichy, taken as it comes from tiHe.springs. Notonly very pain-' 
fhl indigestions, when they actually occur, may be remedied 
by these powders, but their occurrence, may be prevented, by 
taJdng bdforehand one or more. of the pastils, and aUowIng* 
tibe stomach to receive food« which, widiout tfab aid, would 
Asturb its functions. The author states, that in U» own 
.case, the remedy has well established his digestive powers, 
and that he now seldom has recourse to the. pastils, and can 
take, without their aid, food, which for two years past, he 
could scarcely have digested. In one instance which fell 
under his notice, a female, who had suffered for five hours, 
from a violent indigestion, was promptly relieved by taking a 
pastil every five minutes. The first she took afforded some 
relief, and eleven were sufficient completely to re-establish 
her digestion, although these eleven contained no more alkali 
than half a glass of the >vater of Vichy. 

I will add, says M. D'Arcet, that in using these pastils, 
when one is fatigued with a slow and painful digestion, relief 
is more promptly obtained, than by employing pure or car- 
bonated magnesia. The action they produce is so prompt 
and complete, that it appears purely chemical. He recom- 
mends the employment of them as soon as it is perceived 
that the stomach has become debilitated, for there is every 
advantage in adopting the rcnpiedy before the evil has be- 
come aggravated. — Idem, 
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5. Crystalline Substances from the Juice of 
Plants. — Extract of a letter from M. Baup to the Editors 
of the ^^ Annates de Chimie et de Physique^ — In the resin 
of the pinus ahies L. I have foutid a new substance crystal- 
lizing in square plates, soluble in 7j parts of alcohol, at 88 
centiemes, and at 14 c, insoluble in water, &c. In the Co- 
laphane of France, procured, from all appearance, from the 
pinus maritima, or pinaster , I have found another substance 
crystallizable in triangular plates, soluble in 4 parts of alco- 
hol, equally insoluble in water, &c* These two new sub- 
stances react, in the manner of acids ; they combine as well 
with the alkalies as with the acids, and form real salts, some 
of which are soluble in water and alcohol, others only iit 
ether. I have named the first abietic acid^ and the second 
pinic acid. Both were presented, accompanied with a note, 
to oar Society of Natural Sciences at Lausanne, on the 7tli 
of December last. 

I had previously found and presented to the same Society, 
in July, a new substance from the resin of the arbol a brcOj 
(a tree, not well determined, of the Island of Manilla,) crys-^ 
tallized in very brilliant rhomboidal prisms, soluble in about 
70 parts of water, terminated on each side by a basil, com- 

fletely insoluble in waters This I named, provisionally, 
reine. Finally, another in the resin of the Amyris elemi- 
fera, L. This has a near relation to the preceding, but dif-' 
iers in its greater solubility in alcohol, by its crystalline form, 
fee. It is elemine* 

Id examining the properties of potatoes, I met with sola- 
n ine ; this substance, which M. Desfosses discovered some 
years ago in two congenerous plants, the bitter-sweet and the 
night shade, will therefore be added to the other prod ucts of 
the analysis which have been made of this solanum. The 
tubercules contain much less of them than the germs, which 
have also a very acrid taste. I have no doubt that soon or 
late, advantage will be taken of it in medicine, and thus a 
new service will be rendered by this plant, already so valua- 
ble to man. — Ibid, 

e. The Butterfly collector's Vade Mecum. — This work hi 
l2mo. with coloured plates j price 6s. W. B. Whittaker, Lon- 
don, contains a synoptic table of English butterflies, with 
instructions foi* collecting and preserving them ; an indica- 
tion of the particular character of the eggs, the caterpillars 



a^d cQr«i|i4et of mck speeien* m^ ^^etaiki dMcrij^ott %t 
eadi botierfly. . ■ ■' ^^ 

■ . 1 ■ ' 

7. Pro€€$9 firehwfging vmUr mA frafb-^4f weform a pile 

with a few pieces of silver and tron {datet, placed akernaMy, 

w4 UnDierfe .tfdp pile w Waler, tbt flpd will idob ac<|Mre a 

mllowiah tipt, via is M 1iq«I». the oxide of iron will appear 

m abudaace. If the ftrfogiiiaMd water 1m withdrawn, aod. 

tfie vessel be filled every day widi ficsii waler» we shsA hav^ 

a, kind of artificial miperal spriQg.^<--nPo|Mti. IM.,Un. 16J4. 

m 

^ ]3. JRedif^toii o/n^pAicraii9 aMLrwlL Dobweiner obsen^ 
ed that aleohol, satarated wkb salpboffooa acid, dbsolved 
noMNre ioiUne, than if it were p«ie< The liqidd contaiaing 
these two sabstanees, exposed to the rays of tho san^ depont' 
ed, to Ins great astoaishaient, crystals of siilphai>^Af/C Un. 
5^.1824. 

Qw ^tisfton JDraiJfcy.^— The comaiob drinks in Hasiuft are 
the Kvfout and the Hbdk or JSmUoU. -Ta pnpaae the 
fiMUtt, tbegr lake a ^entity ef rye, and haviig snaked abeint 
a tenth pact of it, d»ey spread it dnnhr on hnawdsor phutes, 
and expose it to moderate he^t, until it 8proBt% taking eare 
to sprinkle it now and then with warm water. When suffi* 
tiently germinated, they mix it with the rest of th^ rye, pre» 
viously ground, and add to the mass a quantity of warm or 
tepid water. The vessel is then put into an oven, immedi* 
ately after the bread is drawn, or exposed to a similar temper 
rature, and by degrees more water isL added to the paste, 
stirring it on every addition^. After a time of repose, and 
When the liquid has become a little clean, it is put into a keg 
or barrel, in which it ferments during several days. It is then 
put into the cellar, and in a few days is drinkable. This be<* 
verage is better when, instead of put^g it into casks, it is 

* At page 105, vol. VII l. of this Journal, is the folio wiqflr notice by Pro- 
fessor Hare : — " If a few pieces of silver coin be aUeriiat«a with pieces of 
sheet iron, on placing the pile in water, it soon acquires a chalybeate tast^ 
and a yellow hue, and in 24 hours, flocks of oxide and of iron appear. 
Hence, bv replenishing with water a vessel, in which such a piie is placed, 
after each draught, we may have a competent ju.bstitute for a. chalybeate 
spring. Clean copper plates, alteroativs ^^^^ >>^"» wouM answer ; or a 
clran copper wire eoi wined on an iron rod ; but as the copper, wbe« oxida- 
ted, yields an oxide, it is safer to emj^loy silver. As Dr. Hare's observation 
was publislied cariy in 1824, we are bousd to regard it as origiiial with 
^i<n-r-Ed. 
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fermented in large jugs, and when t^larified, put into bottles. 
It then acquires a vinous taste, lively and agreeable, and is of 
a yellowish Color. The sediment is good for cattle. 

The Kisslicki is thus prepared. R. 2 lbs. of rye malt, and 
the' same quantity of barley malt ; make a paste of them with 
i¥arm water, and let it ferment till it has acquired a strong 
taste. Dilute it with 10 lbs. of tepid 'water, and add a few 
lemon peels. When fermenting, add 20 lbs. of water, and 
aAer the fermentation is complete, bottle it. 

The Bartschj which is drunk principally in Poland and 
Lithuania, is made with the young leaves and seeds of the 
acanthus, boiled in water, to which leaven is added, and af- 
ter fermentatipn and filtering, it is kept in a cool place. 
•' . Bui. Un. Jan. 1825. 

10. Experiments to aid in 'the Idstory of muriatic (hydro- 
chloric) add; by Macaire and Aug. de La Rive. — The 
experiments which these authors presented to the Society of 
Physics and Natural History of Geneva, on iJie 19th of 
June, 1823, may be arranged under two heads. Those 
which relate to the actiod of certain combustibles upon the 
combinations called chlorides : and those which relate to the 
^action of the pile upon muriatic acid, (hydrochloric,) and 
upon chlorine. 

Experiment 1. — Melted chloride of silver. was treated at a 
very strong heat with boron, without undergoing any de- 
composition. Now as chlorine is volatile, and boruret of 
silver is fixed, it would seem that action ought to have taken 
place, if chloride of silver is a combination of a metal with 
a simple substapce. 

. Exper^ 2. — After having .introduced into a porcelain lube, 
some melted chloride of silver, a current of hydrogen gas, 
tlioroaghly dried by chloride of calcium, was passed through 
it. The apparatus wa^ adjusted so* as to receive the liquid 
and gaseous products. The passage of hydrogen was con- 
^ued a long time without perceiving any trace of humidity ; 
but as soon as heat was applied to tlie part of the tube which 
contained the chloride of silver, abundant fumes of muriatic 
acid escaped, water was deposited in the receiver, and the 
chloride of silver was reduced to the metallic state. The ah- 
' sence of common air in the apparatus, o\)liges us to ascribe 
to the chloride of silver, the oxygen which formed this water. 
The game experiment made with chloride of lead, did not de- 
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poftt water in th^recetyerp but il wa» fiBed wHh dmiae damff 
of muriatic add, which aDuonnce the preseiioe ef^raler;*. 

jSa^r. 3. — In treating chloride of .^pfaar, cold, mth po- 
tasinum in a bent tube under mercury* muriatic, add gas was 
obtuned, and the residuum appeared to contain cUorid^cif 
potassium, (muriate of ppiCash-^ an4:«i|lphate of" potashi min- 
gled with uncoHibiDed sulphur. . Now, if, as tl^e , authors ra- 
mark, chloride of sulphur is composedof jvothjng but' sd^ 
|Aur and chlorine, and the .latlir b regarjled asra simple tfii& 
atance, how can. muriatic acid'and ^spbbate of potash be 
ibiiiied by the action of DOtassiufa a^ne f \ 

Exper. 4«-7-Protp^hKmde of mercury, treatiMi irith heat, 
with potassium, i^ a bent and w^; luted tube, pnjduced a 
di^ejagagf mem, of gats, whid Ihia a^cert^ned to be azote* 
The residuum consisted of chloride of potassium and metaUic 
in^rcnry. Chloride of silver treated vj^ the same manner, or 
strongly heated with metallic sine, ga?e the same results. 
These experiments made with potassium, occasioned frequent 
rupture of the tubes,, with ^plosion/ by whi(;li oneof lJl|e.twD 
4jp«ato» was serioiidy iDJived. . .. 

i/: Exper, 6.— rin decomposing .cc^rrosiv^ s^bQmate (deoto- 
-^onde of mercury) in a tube of iron, fitted ..witfi tunungs jf 
die same metal, and- strongly heat^dt there was also a liUi^ 
tion of azotic gas. The interior of the tube exhibited, after 
the operation^ many globules of mercury,, and ah abundant 
quantity of chloride of iron. Neither of the two existing 
theories can account far the production of this ga^. 

Exper. 9. — 'Liquid muriatic acid (hydrochloric) exposed 
to the action of the voltaic currfut, gave, at 'the negative, pole, 
a great quantity of* hydrogen, and at the positive piole no gas 
was disengaged. In admitting, as is the case in- the decom- 
position oif all the acuds by the pile, the simultaneous decom- 
position of. water, we cannot, according to the views of 
Messrs. Macaire and De La Rive, explain the absence of ox- 
ygen in tliis case, except by admitting its combination witli 
muriatic acid to form chlorine, which remains dissolved in 
the water. 

^ Exper. 10, — A concentrated and recent solution of chlo- 
rine in water, exposed to the current of the pile^ gave a great 
quantity of oxygen at the positive pole, and very little hydro- 
gen at the negative Was the chlorine resolved into oxygen 
which showed itself at the positive pole, and muriatic acid 
which remained in solution i^ or, did the hydrogen of the de- 
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wmposed water, combine in its nascent state, with the chlo- 
rine, to form muriatic acid? But then tlie authors ask, why 
diis residuum of hydrogen at the negative, and so great a 
quantity of oxygen at the positive .pole ? 

In completing the very detailed enumeration of these ex- 
periments, M. M, Macaire and De La Rive think it right 
again to remark, 1st, that several of them appear to indicate the 
presence of oxygen in the compounds called chlorides. 2d, 
that the experiments which show the presence of oxygen in 
chlorides, as well as those wiiich relate to the action of the 
pile upon muriatic acid and upon chlorine, seem to be more 
easily explicable on the theory which regards chlorine as a 
compound body. 3d. Finally, that a part of the experi- 
ments relative to the production of a gas similar to azote, ob- 
tained by treating the metallic chlorides by a combustible, 
cannot find a place in nny of the theories hitherto advanced* 

J. J, Lassaione — Bui. Uru Feb. 1825. 

-11. Disappearance of the inrecutts caused by the employ- 
fnent o/* Iodine.-; — Much has been said of the good effects of 
Iodine, in swellings of the thyroid gland, and against scrofu- 
lous tumours in general ; but no where has the fatal action 
which it exercises on the breasts been properly noticed- M. 
'fiufeland reports, among other* cases, that of a girl twenty 
years of age, endowed with a good constitution, who made 
«se, during six months, of the tincture of Iodine, for the reso- 
lution of a goitre. It produced the desired effect: but she 
perceived in time that her breasts were sunk, and diminished 
m volume. Notwithstanding the disuse of the Iodine, this di- 
minution continued, so that at the end of two years there re- 
mained no vestige of the mamillary gland. Two other anal- 
ogous cases might have been cited, but the preceding, M. 
Hufeland thinks suflkient to arrest the attention of practition- 
ers upon a subject of so much importance, for if these facts 
are confirmed, in a ipajority of cases, a remedy which de- 
prives a female of one of her most important organs, ought 
to be rejected. 

The author asks, in conclusion, if it is not possible that this 
particular action of Iodine upon the sexual organs may not 
extend itself to the testicles and ovaries. Besides, he observes, 
the extraordinary eflfect of this remedy upon these organs in 
the normal sUte, might be efficacious in a pathological con- 
dition. 
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We shall add, that the enipioyment of Iodine^ exterualfy^ 
produces the same ahetatiims. M. Ensebe de Salle'has suc- 
cessfully employed iodine in a cliroBic enlargcmcot of the 
testicles, and Mapndie, in his formulae, tinder the article 
Iodine, has made known tlie resahs.of this medicament. 

But. Un, Feb. 1825, 

12. Sujrnr fvjom Beets. — Although the cane sagar, wiA 
the exception of the dudes i^hich it pays on admission iota 
France, is much cheaper than it has been for a long time va 
Europe, it is still advantageous to manufacture sugar fix)m 
beets. Hitherto the production of beet shgar among us has 
been solely confined to capitalists fh^— but these are not often the 
persons ^bo are willing to confine tliemseivcs in a manufac- 
tory, superintend its operations, and dispose of its products* 
To promote as much as possible the production of sugar 
from beets, a writer in the French annaks of agriculture propo- 
ses to form an association among cultivators, analogous to those 
in Switzerland and in the Jura, among the owners of cows /or 
the fabrication of Gruyere cheese ; that is to say, lliat the 
cultivators should send their beets to a manufactory establish- 
ed by a joint stock, at the head of which should be an ex- 
pert chemist, and that the sugar thus manufactured, should, 
after pnyin^^ expenses, be distributed, pro rata, among those 
who furnished the beets. I have no doubt that such an asso* 
eiation would be advantageous to the stockholders, but it 
would be difficult to form such a company in France, the 
farmers being generally disinclined to this mode of turning 
to profit the produce of their land.- — Bosc. — Idem. 

13. Treatise on the Theory and Practice of 
ViMFiCATiON, or the art of making Wine^ with all kinds 
of fermentable substances, at all times and seasons; by L. 
F. D. author of the ^rt of making beer. 12n)o. p. 408, 
with a plate. Paris, 1824. 

The previous work of the author, excited the hope that 
the present would be useful to the progress of the art of 
wine making, and this hope has not been disappointed. It 
is divided into three parts. The first treats of substances 
suitable for making wine, of the saccharine principle, of fer- 
mentation, elTccts of temperature, action of tbe air, the influ- 
ence of the must upon this fermentation, and the various phe- 
nomena connected with the fermentation, such as heat, car- 
bonic acid, alcohol, colour &c. 
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The second part is entitled the practice of the art of wine 
tnakiug, and embraces the various circumstances connected 
with, season, maturity of fruit, richness in sugar, of making 
wine from raisins (dry,) cherries, gooseberries, elderberries, 
mulberries, quinces, oranges, plumbs, potatoes ; of cider, 
perry, and beer. The third part relates to factitious or imi- 
tative wines and other liquors. However perfect and whole- 
some, these may be, is it loyal to favour the practice, since it 
facilitates fraud, either with respect to individuals, or gov- 
ernment f 

The third part b not inferior to tlie preceding, and it will 
be read, even after the eAcellent work of M. Jullien, entitled 
Manuel de Sommelier^ (the Butler's Manual.) It treats of 
the management of wine in cellars, the racking, clarification, 
mixture, alterations, &.c. 

The. author devotes a section to the products of wine, 
viz. the dregs, tartar, alcohol and vinegar, and finishes with 
particulars respecting the knowledge*, tasting and analysis of 
wine. . The. work of Z. F. D. contains almost all the infor- 
mation necessary for deriving the greatest advantage from 
vineyards, and must be eminently useful. — Bosc.-^/dfca», 

14. Nourishment of Jforses.-r-Thc practice is becoming 
general in Silesia, of feeding horses with bread. After an 
experience of 4 years, an intelligent husbandman is convin- 
ced of its utility in the double relation of economy and health. 
The bread is made by taking equal quantities of oat meal 
and rye meal, mixing it with leaven or yeast, and adding one 
third of the quantity of boiled potatoes. To eacli horse 
is given 12 lbs. per day, in three rations of 4 lbs. each. The 
bread is cut into small pieces, and mixed with a little moistened 
cut straw* By this means, he saves in fl'eding seven horses, 
49 bushels of- oats in 24 days ; while the horses perform 
their common labour, and are much better iii looks, health 
and disposition. — Idem, 

15- Pre$erving Skins, — I. Steger, a tanner at Tyman, in 
Hungary,, uses with great advantage, the pyroligneous acid* 
in preserving skins from putrefaction, and in recovering them 
when attacked. They are deprived of none of their useful 
qualities by covering them, by means of a brush, with the 
acid, which they absorb very readily. — Ibid, 

** The friends of Dr. H. H. Hajden, of Baltimore, know that he made this 
apiHication several years ago. — Ed. 
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16. Natural History of the Chrub, or Vlne-freUer. (Pu- 
ceron.) — The 25th of May, 1809, M. Davau placed under a 
glass with food, a bean grub, (puceron de la f6ve) which he 
had just taken at the moment of its issuing from the body of 
its mother. On the 10th of June following, this grub produ- 
ced a young one ; it was isolated ; the grub which it produ- 
ced was isolated in its turn, and so on to the eleventh genera- 
tion, .which took place on the 25 th of December, and whose 
issue died on the 27th without posterity. 

Sometimes winged pucerons produce pucerons without 
wings, and sometimes the latter produce those with wings. 

The observations of M.'Duvau agree with the results of 
previous enquirers. Some experimeiiits of X<euwenhoecl^, 
made about the commencement of the last century, indicate 
that pucerons may multiply without coupling; This curious 
fact was confirmed in 1T40, by the nice experiments of Bon- 
net. R^amur and Degur showed, two yeUrs afterwards, that 
it is possible to obtain ten generations successively of puce- 
rons, kept isolated under glasses. ' M. Duvau has of course 
obtained one generaticm more than R6amur. — Annates de 
Chim. et de Phys. Jan. 1825. 



APPENDIX. 

Correction of an oversight in Lagrange^s formula for de- 
termining the motions of any system of bodies immediately 
about a state of equilibrium, by H. J. A.* 

It appears to the writer of this, that Lagrange, in copying 
out for the press, the formulce which he has. given at page 
351, vol I. of the Mecanique Analytique, for determining the 
stability of equilibria, and the laws of the small, oscillations 
of any system of bodies, has inadvertently omitted certain 
terms which are esseniially necessary to the correctness of 
the results. The quantities there denoted by the characters 
[l]j [2], [3], [1,2], &LC. are the coefficients of the terms con- 
taining two dimensions of the independent variables in the 
general value of F, which is formed by developing, accord- 
ing to the powers of the increments of the three original co- 
ordinates, the algebraic function n, giving to these co-or- 

* Received too late for insertion in its proper place. — Ed. 
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dinates their values in the state of equilibrium^ sabstituting 
for their increments equivalent quadratic functions of small 
independent variables, and then integrating with respect to 
th^ dimensions of the system. In doing this, it is evident, 
that in order that nothing may be neglected which may ai- 
fect the terms oi two dimensions of g, -4^, 9, &;c. in the value 
of V, (the 'only terms in that function which it is necessary to 
attend to,) the terms of the second dimension which enter in- 
to the vsJue of the increments of the co-ordinates, must be 
included in the multiplication by all the first differential co- 
efficients in the developement of F, although they may be 
disregarded in the substitutions for the powers and products 
of the increments of the co-ordinates. It will then easily be 
seen, that to render the co-efficients [ij, [2], &;c. complete, 
it wUl be necessary to add to them the following integrals : 

To[l] 2s(f«'H-f6'l + fc'l)m 

[2] 2s(f«'2 + fi'.2+fc'2)m 

[3] 2s(fa'2 + f6'3+fc'3)nx 

he. he. 

/dF . ^ . dF,^ ^ dF ^ ^\ 

m 



Totl.2] fif(^al,2+f'M,2+^cl,2) 

'[1.3] S (^al.3 + f 61,3 + f 01,3 ) 

[2,3] S (^^«2.3 + f 62,3 + f c2,3 ) 



m 



m 



where a'l, a'2, a'3, Uc. ol,2, al,3, fl2,3, &:c. are the co-effi- 
icients respectively of g^, ^'^^ <P^ ^^' S^', £9^ 4^9 ^c. in the 
general value of a:; 6'1, Uc. of g-, &:c. in the general value 
of y; c'l, fee. of ga, fee. in the general value of z. (p. 349.) 

The value of T, which is half the sum of the living forces 
of the system, is evidently, in the case of small oscillations, 
unaffected by the above omission. 

The corrections in the foregoing formula?, arc, no doubt, 
such as every practised mathematician who has carefully read 
this chapter of the M6canique Analytique, has already made 
for himself; but as the error is, at all events, to be found in 
the last edition of the first volume, that of 1811, and as the 
formulae in question afford by far the simplest, the most 







general and the most compendioas mediod known tof deter- 
nuning the laws of all the SQian i^ftdilationB, single or co> 
exisdng, of every possible system of bodies, i?'%as thonght 
that a few words of explanation m some puliSG journal, 
might hare the effett of preventing the embarrassment which 
a student of Lagrange wonld experience in eqpplying them, 
without preyipus verification, to such cases; and tbey w ma* 
ny, as are affected l>y the oiEbission/ . . 

While oak.thk subject; it may be. as well to a^Ws thajt itt 
practice it Will firequent^ be possible, and^wfaeja pbssil^, 
very convenieifC}^ convert the fimcdon n,^iDib an explicit 
function of the quantities of whicfa^ ^^ ^, be: are ibe small 
increments. If n remain a direct mnction dP tlMfi^bAree>rec- . 
tangnlar c6-<^nlinates, it will not be su£||ci^t Ui Stpreis die 
increment of these co-ordihittes in finear functions of the 
nnall independent variables. Smu functions must tie ipnid- 
ratic, or me value of V will be; incomplete, and the result 
will be erroneous. ' But if Il-be transformed ifl the. manner 
above rilnded to, the co-efficients pf the tenato of.two dimen- 
sions in the values of x^ y, ir, affect no part of ihe calculation, 
and the similar co-efficients in the integral SOm or SnDm, 
will be given immediately^ without substitution, each of them 
by the. integration of a single differential conefficient, mul- 
tiplied by m or Dm, as the circumstances of the system may 
happen to require. 
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Bread used to feed Horses, 397 
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Bufo, 270. 
Butterfly CoUector*s Vade Mecum, 391 

Caloric, the 'Nature of, 366 

Caricograpby, (continued,) by Prof. Dewey, 147, 304 

CaTolinite, 269 • 

Chemical Philosophy, Dana*s, 194 

■ — Science, the present state of, 349 
Chemistry, Webster's Manual of, 377 
Chlorine, antiseptic influence of, 197 
Christianite, 261 
Chyometer, Prof. Hare's, 126 
Climate of Ohio, 224 

Coal, formation of Virginia, Pierce on the, 64 
— , Anthracite, of Rhode-Island, 78 
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Cold, unprecedented, 196 

Copper, foliaceous, 267 
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Dewey, Prof. C, Caricography, 147, 304 

, Meteorological Obserrations, 69 
Divining Rod, 201 

Doolittle, Isaac, cuttiug of cast iron by soft iron, 384 
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Mitchill, Dr. S. L., on the Zeui erinitas, 144 
Morey, Samuel, explosive engine, 104 
Muriatic acid, experiments concerning', 898 

Newton's Principia, review of, 238 
North, Dr. Elisha, on fuel, 66 

Ohio, observations on by C. Atwater, 224 

— notes on by Dr. S. P. Hildreth, 231, 

Olmsted* Prof., present state of chemical acience, 840 

Ontario Valley, geological features of^ 213 

Organic remains of Ohio, 227 

Owen's establishment in Indiana, 189 

Paris, Linnsean Society, 380 

Pascalis, Dr. F., upward forces of fluids, 110, 8S9 

Pastils, alkaline digestive, 388 

Peach trees, 194 

Pierce, J., shell marl and coal regions, 64 

Pinite, error concerning, 384 

Pipa, 271 

Plants crystalline substances from, 391 

Printing, new kind of stereotype, 386 

Proteus, 284 

Quinby, A. B., on water-wheels, 383 
, on the cran, 338 

Rana, 273 

Befraction, double, 385 

Reliquiae diluvianae, 196 

Reptils, doubtful, monograph of, 268 

Review of Newton's Principia, 238 

Rhodium with gold, 296 

Rod, divining, 201 

Russian drinks, 392 

Salamandra, 276 

Sandwich Islands, observations on, 1, 362 

Sea Serpent, 196 

Shell marl region of Virginia and Maryland, 54 

Siren, 281 

Skins, preservation of, 397 

Soot, analysis of, 386 

Sugar from beets, 396 

Sulphurous acid, the reduction of, 392 

Topas of Connecticut, 192 

Twining, A. C, observations on meteors, 184 

Van Ran^selaer, Dr. J., on the fossil mastadoo, 246 

. .• new Vesuvian miocrals, 26 

Vinification, treatise on, 396 
Volcanic character of Hawaii, 1 
Volcano of Kirauea, 362 

Watorwheels, A. B. Quinby on, 333 
Webster, Dr. J. W., manual of chemistry, 377 

Zeus crinitus, described by Dr. Mitchill, 144 
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Krrata. — ^VoL. XI, 

p. 5f line 16 from bottom, tor maJce revid makes. 

P. 16, Une 13 from bottom, for directed read direction. 

P. 42, bottom line, for lunguage read language. 

P. 65, line 9 from bottom, for maJcingt o read tMAing to. 

P. 160, line 20 from top, for filacca read fiacca. 

'^ line 4 from bottom, for sttbcylindra ceis read stib* 

cylindraceis. 
'^' line 3 from bottom, for fredunculata read pedun* 

culata. 
•* line 2 from bottom, for suhloxijloris read sublaxi' 

Jtoris. 
^^ line 4 from bottom, and bottom line, for stameni" 
feris read staminiferis, 
P. 243, line 16 from bottom, for movements VGdA increments. 
V. 244, line 7 from top, for dependant read dependent. 

4 i 4 i* i . .* 

P. 245, y=« a ao? , shouldbc y=a a? aa7,andya*r . 

P. 246, line 5 from top, for iDe Lambert read D^Alemr 
hert. 

P. 384, line 22 from top, for dix read Jis^^ 

In a part of the edition, p. 259, line 10 from top, for due 
read twoy and expunge the note at bottom. 

P. 384, line 17 from bottom, for EUzur read Elijah 
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